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REMEDIAL INVESTIGATION
FOR OPERABLE UNIT 3

LIBBY ASBESTOS SUPERFUND SITE

PHASE HI SAMPLING AND ANALYSIS PLAN

1.0 PROJECT OVERVIEW

1.1 Purpose of This Document

This document is the Sampling and Analysis Plan (SAP) for Phase III of the Remedial
Investigation (RI) for Operable Unit 3 (OU3) of the Libby Asbestos Superfund Site. This SAP
contains the elements required for both a field sampling plan (FSP) and quality assurance project
plan (QAPP), and has been developed in accordance with the U.S. Environmental Protection
Agency (EPA) Requirements for Quality Assurance Project Plans (USEPA 2001) and the
Guidance on Systematic Planning Using the Data Quality Objectives Process - EPA QA/G4
(USEPA 2006). The SAP is organized as follows:

Section 1 - Project Overview
Section 2 - Background and Problem Definition
Section 3 - Data Needed For Human Health Risk Assessment
Section 4 - Data Needed for Ecological Risk Assessment
Section 5 - Other Data Needs for the RI/FS
Section 6 - Sample Handling & Documentation
Section 7 - Data Management
Section 8 - Assessment and Oversight
Section 9 - Data Validation and Usability
Section 10-References

1.2 Project Management and Organization

Project Management

EPA is the lead regulatory agency for Superfund activities within OU3. The EPA Remedial
Project Manager (RPM) for OU3 is Bonita Lavelle, EPA Region 8. Ms. Lavelle is a principal
data user and decision-maker for Superfund activities within OU3.

The Montana Department of Environmental Quality (MDEQ) is the support regulatory agency
for Superfund activities within OU3. The MDEQ Project Manager for OU3 is Catherine
LeCours. EPA will consult with MDEQ as provided for by the Comprehensive Environmental

u
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Response, Compensation, and Liability Act (CERCLA), the National Contingency Plan, and f ?
applicable guidance in conducting Superfund activities within OU3.

EPA has entered into an Administrative Order on Consent (AOC) with Respondents W.R. Grace
& Co.-Conn. and Kootenai Development Corporation (KDC). Under the terms of the AOC,
W.R. Grace & Co.-Conn. and KDC will implement this SAP. The designated Project
Coordinator for Respondents W.R. Grace & Co.-Conn. and KDC is Robert Medler of Remedium
Group, Inc.

Technical Support

EPA will be supported in this project by a number of contractors, including:

• Syracuse Research Corporation (SRC) will assist in the development of sampling and
analysis plans, and in the evaluation and interpretation of the data.

• NewFields Boulder LLC, a contractor to SRC, will provide support in planning sampling
and analysis activities as well as support for mapping and other GIS applications needed
to summarize and interpret data.

• Department of Transportation, John A. Volpe National Transportation Systems Center
(Volpe) will provide management and coordination of resources for field oversight of
sampling activities.

• Camp Dresser & McKee, Inc. (CDM), a contractor to Volpe, will provide on-site support ( \
and oversight for field sampling activities. '

Field Sampling Activities

All field sampling activities described in this SAP will be performed by W.R. Grace & Co.-
Conn. and KDC, in strict accord with the sampling plans developed by EPA. W.R. Grace & Co.-
Conn. and KDC will be supported in this field work by MWH Americas, Inc. (MWH) and by
their subcontractors. Individuals responsible for implementation of field sampling activities are
listed below:

• MWH Project Director: Michael DeDen
• MWH Project Manager: John D. Garr
• MWH Field Quality Control Officer: Mark Rettmann
• MWH Quality Assurance Officer: Stephanie A. Boehnke

[Add information on Parametrix]
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On-Site Field Coordinator

Access to the mine is currently restricted and is controlled by EPA. The on-site point of contact
for access to the mine is Courtney Zamora of the U.S. Department of Transportation, John A.
Volpe National Transportation Systems Center (Volpe).

Sample Preparation and Analysis

All samples collected as part of the Phase III investigation will be sent for preparation and/or
analysis at laboratories selected and approved by EPA.

Data Management

Administration of the master database for OU3 will be performed by EPA contractors (SRC and
NewFields). The primary database administrator will be Lynn Woodbury. She will be
responsible for sample tracking, uploading new data, performing data verification and error
checks to identify incorrect, inconsistent or missing data, and ensuring that all questionable data
are checked and corrected as needed. When the OU3 database has been populated, checked and
validated, relevant asbestos data will be transferred into the Libby2 database or other Libby
Asbestos Site database as directed by EPA for final storage.
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2.0 BACKGROUND AND PROBLEM DEFINITION

2.1 Site Description

Libby is a community in northwestern Montana that is located near a large open-pit vermiculite
mine. Vermiculite from the mine at Libby is known to be contaminated with amphibole asbestos
that includes several different mineralogical classifications, including richterite, winchite,
actinolite and tremolite. For the purposes of EPA investigations at the Libby Superfund Site, this
mixture is referred to as Libby Amphibole (LA).

Historic mining, milling, and processing of vermiculite at the site are known to have caused
releases of vermiculite and LA to the environment. Inhalation of LA associated with the
vermiculite is known to have caused a range of adverse health effects in exposed humans,
including workers at the mine and processing facilities (Amandus and Wheeler 1987, McDonald
et al. 1986, McDonald et al. 2004, Sullivan 2007, Rohs et al. 2007), as well as residents of Libby
(Peipins et al. 2003). Based on these adverse effects, EPA listed the Libby Asbestos Site on the
National Priorities List in October 2002.

Starting in 2000, EPA began taking a range of cleanup actions at the site to eliminate sources of
LA exposure to area residents and workers using CERCLA (or Superfund) authority. Given the

/ size and complexity of the Libby Asbestos Site, EPA designated a number of Operable Units
(OUs). This document focuses on investigations at Operable Unit 3 (OU3). OU3 includes the
property in and around the former vermiculite mine and the geographic area surrounding the
mine that has been impacted by releases and subsequent migration of hazardous substances
and/or pollutants or contaminants from the mine, including ponds, Rainy Creek, Carney Creek,
Fleetwood Creek, and the Kootenai River. Rainy Creek Road is also included in OU3.

Figure 2-1 shows the location of the mine and a preliminary study area boundary for OU3. EPA
established the preliminary study area boundary for the purpose of planning and developing the
scope of the remedial investigation/feasibility study (RI/FS) for OU3. This study area boundary
may be revised as data are obtained during the RI for OU3 on the nature and extent of
environmental contamination associated with releases that may have occurred from the mine site.
The final boundary of OU3 will be defined by the final EPA-approved RI/FS.

2.2 Basis for Concern

EPA is concerned with environmental contamination in OU3 because the area is used by humans
for logging and a variety of recreational activities, and also because the area is habitat for a wide
range of ecological receptors (both aquatic and terrestrial). Contaminants of potential concern to
EPA in OU3 include not only LA, but any other mining-related contaminants that may have been
released to the environment.
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o
2.3 Scope and Strategy of the RI at OU3

As noted above, Respondents W.R. Grace & Co.- Conn, and KDC are performing an RI in OU3
under EPA oversight in order to characterize the nature and extent of environmental
contamination and to collect data to allow EPA to evaluate risks to humans and ecological
receptors from mining-related contaminants in the environment.

The RI is being performed in several phases. Phase I of the RI was performed in the fall of 2007
in accord with the Phase I Sampling and Analysis Plan for Operable Unit 3 (USEPA 2007). The
primary goal of the Phase I investigation was to obtain preliminary data on the levels and spatial
distribution of asbestos and also other non-asbestos contaminants that might have been released
to the environment in the past as a consequence of the mining and milling activities at the site.

Phase II of the OU3 RI was performed in the spring, summer, and fall of 2008. Phase II was
composed of three parts, as follows:

• Part A (USEPA 2008a) focused on the collection of data on the levels of LA and other
chemicals of concern in surface water and sediment, as well as site-specific toxicity
testing of surface water using rainbow trout.

• Part B (USEPA 2008b) focused on the collection of data on LA levels in ambient air
samples collected near the mined area, and on the collection of data on LA and other / \
chemicals of potential concern in groundwater.

• Part C (USEPA 2008c) focused on the collection of other data needed to support the
ecological risk assessment at the site.

2.4 Scope and Purpose of the Phase III SAP

This SAP described the sampling and analysis that will be performed during Phase III of the RI.
For convenience, the program has been divided according to objective into three main sections as
follows:

SectionS: data needed to support the human health risk assessment ;

Section 4: data needed to support the ecological risk assessment
SectionS: other data needed to support the RI and FS

Within each of these three sections, the text of the SAP is organized in the following way:

• Description of data needed to support the objectives
• Summary of data collected to date
• Evaluation of the adequacy of the data collected to date
• Identification of additional data needed
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o Data quality objectives for needed data
Detailed sampling plan
Detailed analysis plan
Quality control plan

O
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3.0 DATA NEEDS FOR HUMAN HEALTH RISK ASSESSMENT

3.1 Human Exposure to Asbestos

3.1.1 Conceptual Site Model

Figure 3-1 presents a conceptual site model (CSM) for human exposure to asbestos that
summarizes EPA's current understanding of the environmental media in OU3 that are likely to
be contaminated by past and ongoing releases of LA from the mine, and the pathways by which
humans might be exposed to LA, now or in the future. The CSM for LA focuses on pathways of
inhalation exposures, because the inhalation pathway is generally considered to be of much
greater risk than oral or dermal pathways.

A range of different human receptors may be exposed to LA in OU3, including:

• Trespasser or "rockhound" in the mined area - This population includes older children
and adults who trespass on the area that has been disturbed by past mining activities. In
this document, this is referred to as the "mined area". Exposures of potential concern for
asbestos include inhalation of ambient air and inhalation of air in the vicinity of soil and
solid waste (e.g., tailings, ore) disturbances.

/
• Recreational visitors in the forested area - This receptor population includes older

children and adults who engage in activities such as camping, hiking, dirt bike riding, all
terrain vehicle (ATV) riding, hunting, etc. Exposures of primary concern for asbestos
include inhalation of ambient air, inhalation of air in the vicinity of contaminated soil,
duff, or roadways, and inhalation of LA released from contaminated tree bark during
sawing or burning of contaminated trees.

• Recreational visitors along streams and ponds - This receptor population includes adults
and older children who hike, fish, wade/swim or explore site drainages, including the
streams and pongs along Fleetwood Creek, Carney Creek, and Rainy Creek, as well as
reaches of the Kootenai River that may be impacted by site releases. Exposures of
potential concern for asbestos include inhalation of ambient air and inhalation of air in
the vicinity of dried soils or sediments that are disturbed by walking or playing.

. Wood cutters in the forested area - This receptor population includes adult area residents
who engage in sawing and hauling wood for personal use, as well as adult workers who
are employed in commercial logging operations. Exposures of potential concern for
asbestos include inhalation of ambient air and inhalation of air that contains LA released
from soil or duff as well as LA fibers released to air by cutting timber that has LA in the
tree bark.
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• Firefighters in the forested area - This population includes adults who may respond to
forest fires in the area of the site. Exposures of potential concern for asbestos include
inhalation of ambient air and inhalation of air in the vicinity of soil disturbances such as
digging a fire break, tree cutting/sawing activities, or the burning of potentially
contaminated trees.

Note that the CSM for OU3 does not include residential exposure scenarios. This is because any
properties geographically within OU3 that are currently residential will be evaluated as part of
OU4, and, based on information currently available to EPA, future residential development is not
reasonably anticipated in other areas of OU3.

Pathways Selected for Quantitative Investigation in Phase HI

Not all of the exposure scenarios to asbestos identified in Figure 3-1 are of equal concern or
require equal levels of investigation. The following sections identify the pathways of chief
concern to EPA and which require quantitative evaluation in the human health risk assessment.

Exposure to Ambient Air

All people who are present in OU3 may be exposed to LA in ambient air. Therefore, this
pathway is selected for quantitative evaluation. I }

On-Site Exposures of Trespasser/Rockhound

The mined area is characterized by the occurrence of naturally occurring vermiculite interspersed
with veins of LA exposed by mining, as well as large piles of mine waste, waste rock, and a
coarse tailings pile. Sampling results from the Phase I remedial investigation at OU3 indicate
levels of LA greater than 1% occur at multiple locations in the mined area. Based on these
levels, and the known occurrence of exposed veins of LA, it can be reasonably anticipated that
human access to the mined area will be restricted and that quantitation of hypothetical future
exposure by trespassers at on-site areas is not needed to support risk management decision-
making. EPA expects that the feasibility study for OU3 will evaluate alternatives to prevent
unauthorized human exposure at the mined area.

Exposures of Recreational Visitors in the Forest Area

Recreational visitors who enter the forested area around the mine site may be exposed to
asbestos during a wide variety of activities that disturb contaminated source media, including
soil, duff, and tree bark. This includes:
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• Inhalation exposure while walking
• Inhalation exposure while riding an ATV
• Inhalation exposure when sawing trees with LA contamination in bark
• Inhalation exposure while actively digging in soil and duff
• Inhalation exposure to smoke from burning wood with contaminated bark

All of these activities are considered to be plausible and potentially important in evaluating
human exposure in OU3, so all of these activities are selected for quantitative evaluation.

Exposures of Recreational Visitors Along Ponds and Creeks

Sediments in ponds and creeks that drain OU3 are known to be contaminated with LA, and
recreational visitors who disturb the sediments while walking or fishing along the ponds or
creeks might be exposed to LA released to air. In this regard, release of LA from sediments that
are submerged is not of concern, and release from sediments that are exposed but still wet is
likely to be relatively low. However, releases from contaminated sediments that become
exposed and dry out during periods of low water could be of concern.

At present, the relative level of exposure of a recreational visitor from disturbance of soil and
duff and from dried sediments is unknown. However, it is suspected that exposures from
disturbance of soil and duff might be as large or larger than from disturbance of dried sediments.
If so, risk management decision-making for creeks and ponds may be possible without a
quantitative assessment of this pathway. EPA will consider the need to investigate this scenario
in the future after consideration of the results for the other scenarios that will be evaluated.

Exposure of Commercial Loggers

The best approach for characterizing human exposure during this activity would be to monitor air
levels during authentic commercial logging activities near the site. However, at present,
commercial logging activities have been suspended in the area near the mine. EPA will consider
the need to investigate this scenario in the future after consideration of the results for the other
scenarios that will be evaluated.

Exposure of Forest Firefighters

EPA will consider the need to investigate this scenario in the future after consideration of the
results for the other scenarios that will be evaluated.

u
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3.1.2 Summary of Data Needs for Human Exposure to Asbestos I f

Based on the evaluation above, the Phase III investigation will focus on the collection of reliable
and representative measures of LA in breathing zone air for people engaged in the following
activities:

• Passive activities (inhalation of ambient air)
• Walking/hiking in the forest area around the mine site
• Riding an ATV in the forest area around the mine site
• Sawing trees with LA contamination in bark
• Actively digging in soil and duff
• Inhalation of smoke from burning wood with contaminated bark

3.1.3 Evaluation of Existing Asbestos Data

Basic Approach

An evaluation of the adequacy of an existing data set for asbestos is performed in two steps. The
first step is to determine if the data are representative in space and time. This is usually a
qualitative assessment. The second step is to determine if the data are statistically adequate.
Statistical adequacy considers the magnitude of the uncertainty in the measured average
exposure concentration, and whether the uncertainty is too large to support confident decision- f \
making. Usually this is done by computing the upper confidence limit (UCL) of the mean using
an appropriate statistical method, and determining if risk estimates based on the mean and the
UCL of the mean are adequate to allow reliable decision-making.

In the case of asbestos, EPA has not yet established a method for computing the UCL of the
mean of a set of environmental measurements, so an alternative approach must be used. One
approach is to use Monte Carlo simulation to characterize the expected variability in the mean of
a data set as a function of the average number of particles counted per sample, the number of
samples in the data set, and the variability between samples in the data set. For the purposes of
this effort, the underlying distribution of concentration values in air was assumed to be
lognormal with a geometric standard deviation (GSD) of 3, 6 or 10. Random data sets of varying
sample size (5 to 80) were drawn. Each sample was assumed to be analyzed by a procedure with
random Poisson counting error, with the average number of particles counted per analysis
(lambda) ranging from 3 to 20. The mean of each simulated data set was computed, and divided
by the true mean in order to normalize the values.

The results (presented as the range from the 5th percentile to the 95th percentile of the ratio of
the simulated mean divided by the true mean) are shown in Figure 3-2. As seen, the width of the
sampling distribution of the mean tends to decrease as sample number increases, and to increase
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as a function of underlying variability (GSD). Based on this figure, data adequacy may be
assessed as follows:

1. Compute the mean and the standard deviation of the data set
2. Using Figure 3-2, estimate the potential magnitude of the uncertainty in the mean based

on the sample size and the observed coefficient of variation [CV = stdev / mean, GSD =
exp(sqrt(ln(l-HCV2)))]. For example, for a data set of size 20 and a GSD = 6 (CV = 4.9),
it may be estimated that the true mean is probably within a factor of about 3 of the
observed mean.

3. Compute the risk estimate based on the mean, and estimate the range of uncertainty in the
risk estimate based on the estimated uncertainty in the mean concentration value.

4. Determine if the estimated magnitude of the uncertainty in the risk estimate is too large to
allow reliable risk management decision-making. If so, then additional data may be
needed.

Evaluation of Existing Ambient Air

In Phase I, ambient air data were collected from 8 stations (A-l to A-8) located around the mined
area (yellow circles, Figure 3-3). Each sample spanned a collection interval of 5 days, and
samples were collected continuously from October 2, 2007 to October 22, 2007. The total
number of samples was 32. No LA structures were detected in any of these samples. These data
suggest that airborne release of LA from the mined area is likely to be low under current site
conditions. Although these data are considered to be spatially representative, the time period
was relatively short (only 20 days) and the weather tended to be wet and rainy during this time
interval.

In Phase II, data were collected from 8 stations located around the mined area. Four of the
stations were the same as in Phase 1 (A4, A5. A6, A8) while four new stations were added (A9
to A12), as shown by the yellow squares in Figure 3-3. Samples were collected beginning on
July 7, 2008 and lasting until October 17, 2008. One 5-day sample was collected from each
station every two weeks. The total number of samples was 96. These data are considered to be
adequately representative in both space and time.

The average concentration at each station for Phase I and Phase II ambient air samples are
summarized in Table 3-1, along with screening level excess cancer risk calculations for both the
typical and high-end visitor to OU3. As seen, screening level estimates of cancer risk are below
EPA's risk range (<1E-06) based on data from Phase I, Phase II, and the combined data set, both
for typical and high-end visitors. Because the variability in the data is not too high (CV < 2.0,
GSD <3) and the sample number is high (N = 32 to 128), the uncertainty in the risk estimates is
probably less than a factor of about 2. Consequently, the existing data are considered to be
adequate for risk management purposes and additional ambient air monitoring is not required
during the Phase III investigation.
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Evaluation of Existing ABSA ir Data f

For convenience, collection of personal air samples from individuals engaged in activities that
actively disturb source materials is referred to as Activity-Based Sampling (ABS). To date, no
ABS data have been collected in OU3 for any exposure scenario during either Phase I or Phase
II. Therefore, ABS data collection for each of the exposure scenarios identified above is
required in Phase III.

3.1.4 Data Quality Objectives for ABS Data

Step 1: State the Problem
Humans who are present in OU3 may be exposed to LA in breathing-zone air while
engaged in activities that disturb LA from sources such as mine waste, contaminated soil,
duff, or tree bark. At present, there are no ABS data for any of the scenarios of potential
concern, and no methods currently exist for predicting what ABS levels might be.
Therefore, data are needed on the levels of LA in ABS air in OU3.

Step 2: Identify the Decision
The decision that must be made is whether or not response actions are needed to protect
humans from unacceptable risks from LA in air that is attributable to releases from
human disturbances of contaminated environmental media in OU3.

(
Step 3: Identify the Types of Data Needed v

The data needed to characterize human exposures from activities in OU3 are reliable and
representative measurements of LA concentrations in air under exposure scenarios
similar to those identified above. Such data are collected by drawing a known volume of
air through a filter that is located in the breathing zone of the individual performing the
disturbance activity and measuring the number of LA fibers that become deposited on the
filter surface.

Step 4: Define the Bounds of the Study

Spatial Bounds: The spatial bounds of the study include the preliminary study area
around the former vermiculite mine (see Figure 2-1). As noted above, the Phase III
investigation will not include the mined area itself, since human exposure data are not
needed for risk management decision-making in this area.

Temporal Bounds: The release of LA from source materials into air is expected to depend
on several factors that may tend to vary over time, including, for example, the moisture
content of the source, the amount of ground cover, and the wind speed and direction
when sampling occurs. Therefore, ABS data should be, to the extent practicable,
collected over an extended time frame to ensure the data are representative of the long-
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term mean concentration level. This time period should span the interval where access to
the site is possible (usually from about April to October, depending on the weather).
Because it is considered likely that human visits to OU3 are likely to be less frequent on
days when the weather is poor that when the weather is good, ABS sampling should be
restricted to days when it is not raining. To the extent that people do visit the site on
rainy days, the ABS data may tend to overestimate exposures.

Step 5: Define the Decision Rule
The EPA has not determined a final decision rule for assessing human health
protectiveness at the Site, but it is expected that the rule which will ultimately be adopted
will take a form similar to the following:

If the level of risk to people exposed in OU3, when combined with the level of risk which
applies to the same individuals from other applicable exposure pathways, does not exceed
a cancer risk of 1E-04 or a non-cancer Hazard Quotient (HQ) of 1.0, then risks at OU3
will be considered acceptable. If the total risk exceeds a cancer risk of 1E-04 or an HQ
of 1.0, then alternatives for reducing exposure from activities in OU3 shall be evaluated
in the feasibility study for OU3.

Step 6 - Specify Tolerable Limits on Decision Errors
In making decisions about the risks to humans in OU3, two types of decision errors are
possible:

1. A false negative decision error would occur if a risk manager decides that
exposure to LA in OU3 is not of health concern, when in fact it is of concern.

2. A false positive decision error would occur if a risk manager decides that
exposure to LA in OU3 is above a level of concern, when in fact it is not.

EPA is most concerned about guarding against the occurrence of false negative decision
errors, since an error of this type may leave humans exposed to unacceptable levels of LA
in OU3. For this reason, it is anticipated that decisions regarding this pathway will be
based not only on the best estimate of the long term average concentration, but will also
consider an estimate of the upper end of the uncertainty range about the mean (see
Section 3.1.3 and Figure 3-2). Use of the upper end of the uncertainty range estimate
exposure and risk helps account for limitations in the data, and provides a margin of
safety in the risk calculations, ensuring that risk estimates are more likely to overestimate
than underestimate the true risk level.

EPA is also concerned with the probability of making false positive decision errors.
Although this type of decision error does not result in unacceptable human exposure, it
may result in unnecessary expenditure of resources. For the purposes of this effort, the
strategy adopted for controlling false positive decision errors is to seek to ensure that, if
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the risk estimate based on the mean is below a level of concern but the estimate based on I
the high end of the estimated uncertainty range is above EPA's level of concern, then the
ratio of the risk estimates (high end divided by best estimate) is less than a factor of 3. If
the ratio is greater than a factor of about 3, then it will be concluded that there is a
substantial probability of a false positive error and that more data may be needed to
strengthen decision-making.

Step 7: Optimize the Design

ABS Activities: As noted above, there are a wide variety of different activities that might
result in exposure of humans in OU3. However, based on current information, it may not
be feasible or necessary to evaluate every possible ABS activity and exposure scenario
individually. Rather, for the purpose of supporting remedial decisions within OU3, a
"composite" activity scenario is defined in which humans will be exposed by a
combination of representative activities. The detailed "script" for this composite ABS
scenario is presented in Attachment A, and is summarized in Section 3.1.5, below.

Selection of Sampling Locations

| EPA considered two basic strategies for the collection of ABS data in OU3, as follows:

• Option A: In this strategy, data would be collected at a series of locations selected to /
represent a range of different concentration levels in the source material (soil, duff, tree ^
bark). At each location, data would be collected on the level of LA in each source
medium, and on the level in air during ABS activities. Then, the data would be used to
establish an empiric relationship between concentration in source material and mean
concentration in ABS air. If successful, this relationship could then be used to predict
ABS exposure levels at other locations, based on measures of LA in source material.
Further characterization of the source material within exposure units would then be
necessary to complete the human health risk assessment.

• Option B: In this strategy, no attempt would be made to establish a quantitative relation
between LA levels in source media and the mean concentration in ABS air. Rather, ABS
air data would be collected at a series of locations around the mined area, selected to
provide data on the spatial pattern of exposure and risk.

Because of the very complex nature of the source material (a mixture of duff, soil, and tree bark),
the difficulty in thoroughly characterizing the source levels, and the potential difficulty in
establishing a reliable quantitative relation between source and ABS air, EPA has determined
that Option B is the approach most likely to be successful for OU3.
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Based on this decision, the strategy for selection of sampling stations is based mainly on a
consideration of spatial representativeness, although a consideration of available data on LA
levels in source media (soil, duff and tree bark) may also influence the choice of locations.
These data, collected along seven transects radiating from the mined area during the Phase I
investigation, are summarized in Figure 3-4. Also shown in Figure 3-4 are 20 areas that are
tentatively identified as ABS sampling stations, where each "station" is an area of 50-100 acres
(depending on local terrain). As indicated, there are 4 stations on each of the three downwind
transects, as well as 2 stations on each of the cross-wind and upwind transects. The innermost
stations on each transect are placed so that they are near the boundary of the W.R. Grace
property. Based on the assumption that source level contamination will tend to decrease
exponentially as a function of distance from the source, the distance between stations is smallest
near the mine and increases as a function of distance from the mine.

The locations shown in Figure 3-4 are targets, and final selection of the ABS areas must be based
on consideration of accessibility and suitability of an area for safe implementation of the ABS
script. This will be achieved by [insert from Remedium....describe how and when these areas
will be ground-truthed]

Optimizing Sample Number

The number of ABS samples collected at each station needed to limit uncertainty in the sample
mean depends on the statistical properties of the data set. If it is assumed that the variability
between different ABS samples is likely to be approximately lognormal, then the data set
collected from a location may be approximated by a mixed Poisson lognormal (PLN)
distribution. The magnitude of the uncertainty around an observed PLN sample mean depends
on three key variables:

1. as the variability in the underlying distribution increases, uncertainty increases
2. as the number of samples collected increases, uncertainty decreases
3. as the number of particles counted per sample (lambda) increases, uncertainty decreases

Figure 3-2 (presented above) shows the width of the sampling variability in the mean as a
function of sample size, variability, and average particle count. As seen, relatively little
reduction in variability is gained by increasing lambda from 3 to 20, so analytical strategies
designed to yield an average of 3 or more particles per sample are considered appropriate. The
number of samples needed to limit the uncertainty, in the mean to an acceptable level depends on
how close the mean is to the decision criterion and on the degree of underlying variability (as
reflected in the GSD). If the GSD is not excessive (e.g., about 3-6), and if the mean is well
removed from a level of concern (e.g., more than a factor of 3), then the number of samples
needed is likely on the order of 10 to 15. If the mean is close to a level of concern (e.g., less than
a factor of 2), then the number of samples needed is likely on the order of at least 25 to 50,
depending on the underlying variability (GSD).
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At present, data are not available to estimate how close the mean concentration of LA in ABS air
is to a level of human health concern, or on the magnitude of the underlying variability. In the
absence of such data, the minimum number of samples to be collected in this effort is 10. This
should be sufficient to support decision making if variability is not too high (GSD < 3, CV < 1.5)
and if the observed mean concentration is not too close to decision thresholds (e.g., more than a
factor of 3). Additional sampling may be needed to support decision-making if variability is
high (e.g., GSD > 3, CV > 1.5) and/or observed means are close to decision thresholds (e.g.,
sample mean is within 3-fold of the decision threshold). This evaluation will be guided by the
relationships illustrated in Figure 3-2.

Selection of Target Analytical Sensitivity

The level of analytical sensitivity needed to ensure that analysis of ABS air samples from OU3
will be adequate is derived by finding the concentration of LA in ABS air that might be of
potential concern, and then ensuring that if an ABS sample were encountered that had a true
concentration equal to that level of concern, it would be quantified with reasonable accuracy.

At present, EPA has not developed a quantitative procedure for evaluating non-cancer risks, but
has developed a method for quantification of cancer risk (USEPA 2008e). The basic equation is:

Risk = C • TWF • URa,d / \

where:

C = Average concentration of asbestos fibers in inhaled air (s/cc)
TWF = Time weighting factor to account for less than continuous exposure (unitless)
URa,d

 = Unit risk (s/cc)"1 based on continuous exposure beginning at age "a" and
continuing for duration "d" years. USEPA (2008e) provides a table of unit
risk values for a range of start ages and exposure durations.

It is important to recognize that the value of C must be expressed in units of PCM s/cc. The
concentration of PCM fibers in ABS air could be measured directly, but EPA believes it is better
to measure the concentration of total LA fibers using TEM, and then to compute the number of
PCM-equivalent (PCME) fibers based on the average ratio of PCME to total LA fibers. This is
referred to as the "risk-based fraction" (RBF), and the calculation is performed as follows:

C(PCME) = C(total LA) • RBFPCME

Combining the equations above and re-arranging to solve for the concentration of LA that
corresponds to a specified risk level yields the following:
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C(total LA) = Specified Risk / [ RBFPCME • TWF • URa>d]

For convenience, the concentration of LA that corresponds to a specified risk level is referred to
as a Risk-Based Concentration (RBC).

In order to compute the RBC, it is assumed that the maximally-exposed individual would be a
present near the site no more than 8 hours per day for 50 days per year. This corresponds to a
TWF of 0.046. Exposure is assumed to start at age 15 and to last for a duration of 30 years.
Based on these values, the unit risk value is 0.093 PCM (f/cc)'1 (USEPA 2008e). At Libby, the
RBF for PCME fibers is about 0.4 to 0.5, so a value of 0.45 is used. Choosing a specified risk
value of 1E-05 (1/10 the ultimate level of concern), the RBC is then computed as follows:

RBC = 1E-05 / (0.45 • 0.046 • 0.093)
= 0.0052 Total LA f/cc

It is important to emphasize that choice of 1 E-05 as the "specified risk" is not a risk management
decision. Rather, this choice is strictly for the purposes of deriving an analytical sensitivity that
will be adequate. All actual evaluations of health risk will be performed by EPA in the risk
assessment for OU3, and all risk management decisions will be documented in the Record of
Decision.

Given the RBC, the target sensitivity is set so that, on average, about 3 particles would be
counted in a sample whose true concentration was equal to the RBC:

Target Sensitivity = (0.0052 LA f/cc) / (3 LA fibers) = 0.0017 of1

This level of analytical sensitivity should be sufficient to allow reliable quantitation of ABS
samples that approach of exceed a risk level of about 1E-05.

Optimizing the Sample Collection Strategy

Two key variables that may be adjusted during collection of air samples are sampling duration
and pump flow rate. The product of these two variables determines the amount of air drawn
through the filter, which in turn is an important factor in the cost and feasibility of achieving the
target analytical sensitivity (see above). In general, longer sampling times are preferred over
shorter sampling times because a) longer time intervals are more likely to yield representative
measures of the average concentration (as opposed to short-term fluctuations), and b) longer
collection times are associated with higher volumes, which makes it easier to achieve the target
analytical sensitivity. Likewise, in general, higher flow rates are preferred over lower flow rates
because high flow is associated with high volumes. Note that, in cases where the air being
sampled contains a significant level of dust, this strategy may lead to overloading of the filter
with dust particles. In this event, the filter can not be examined directly, but must undergo an
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"indirect preparation" in which the material on the filter is suspended in water and only a fraction
is re-deposited on a "secondary" filter, such that the secondary filter is not overloaded.

3.1.5 Detailed Sampling Design for ABS Air Samples

ABS Script

Two individuals will perform each ABS activity. The detailed script is presented in Attachment
A, and is summarized below:

Time (min)
Start

0
20
40
60
80
100
120
140
160

Stop
20
40
60
80
100
120
140
160
180

Person
No. 1

ATV (lead)
ATV (follow)

Hike (lead)
Hike (follow)

Rake
Dig
Saw

Pile wood

No. 2
ATV (follow)
ATV (lead)

Hike (follow)
Hike (lead)

Dig
Rake

Pile wood
Saw

Build and sit near campfire

As discussed previously, each individual will engage in a timed series of different activities to
generate a "composite" ABS samples that is representative of a range of realistic activities that
may be performed by people visiting OU3.

Sampling Schedule

Access to the site is generally limited to the time period from about mid to late April to mid to
late October, depending on the amount of snowfall. Based on the assumption that human visits
to the site are likely to be more common when the weather is good and the ground is relatively
dry, the time interval of chief interest for ABS sampling is from the beginning of June to the end
of September. Based on this, ABS sampling will be performed at each station once every 10
days, beginning about June 1, 2009, and extending through about October 15, 2009. This will
generate approximately 10-11 sample events per station, with each event generating two ABS
samples.

Because human visitation is likely to occur mainly on days when it is not raining, ABS sampling
activities should, to the extent possible, be restricted to days when rainfall is absent or minimal.
Sampling events that were scheduled for days when rainfall does occur should be re-scheduled to
occur after the rain has ceased and the ground has had a chance to dry.
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Personal Air Sampling Protocol

All ABS samples will be collected in accord with SOP EPA-LIBBY-01, Revision 1 (March
2001). A copy of this standard operating procedure (SOP) is presented in Attachment B. All air
samples will be collected using cassettes that contain a 25 mm diameter mixed cellulose ester
(MCE) filter with a pore size of 0.8 um. The target pump flow rate is 8 L/min.

The air sampling pump will be carried in a backpack worn by the participant. The personal air
samples will be collected using battery-powered sampling pumps. The monitoring cassette will
be affixed to the shoulder of the participant such that the cassette is within the breathing zone.
The breathing zone can be visualized as a hemisphere approximately 6 to 9 inches around an
individual's face. The top cover from the cowl extension on the sampling cassette shall be
removed ("open-face") and the cassette oriented face down.

Each air sampling pump will be calibrated at the start and end of each sampling period using a
rotameter that has been calibrated to a primary calibration source. For pre-sampling purposes,
calibration will be considered complete when the measured flow is within ±5% of the target
flow, as determined by the mean of three measurements using a cassette reserved for calibration
(from the same lot of the sample cassettes to be used in the field). For post-sampling, three
separate constant flow readings will be obtained with the sampling cassette inline and those flow
readings will be averaged. If the flow rate changed by more than 5% during the sampling period,
the average of the pre- and post-sampling rates will be used to calculate the total sample volume.
Samples for which there is more than a 25% difference from initial calibration to end calibration
will be invalidated.

To prevent potential cross-contamination, each rotameter used for field calibration will be
transported to and from each sampling location in a sealed zip-top plastic bag. The cap used at
the end of the rotameter tubing will be replaced each morning after it is used.

3.1.6 Analytical Requirements for Asbestos

Laboratory Qualifications

All laboratories that analyze samples of ABS air for asbestos as part of this project must
participate in and have satisfied the certification requirements in the last two proficiency
examinations from the National Institute of Standards and Technology/National Voluntary
Laboratory Accreditation Program (NVLAP). Laboratories must also participate in the on-going
laboratory training program developed by the Libby laboratory team.
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o
Phased Strategy for Sample Analysis

As described above, 10 ABS events will be performed at each station, with each event generating
two ABS samples. Initially, only the sample from Person No. 1 will be analyzed, and the
samples generated by Person No. 2 will be held in archive as backup in case of any problems or
loss of samples from Person No. 1. After analysis of the samples from Person No. 1, a
determination will be made as to whether the resulting data are adequate for risk management
decision making, or whether analysis of the samples from Person No. 2 may also be needed.

Analytical Method and Counting Rules

All samples of air collected during Phase III sampling will be submitted for asbestos analysis
using transmission electron microscopy (TEM) in accord with the International Organization for
Standardization (ISO) 10312 method (ISO 1995) counting protocols, with all applicable Libby
site-specific laboratory modifications, including the most recent versions of modifications LB-
000016, LB-000019, LB-00028, LB-000030, LB-000053, LB-000066, and LB-000085 (see
Attachment C). All amphibole structures (including not only LA but all other asbestos types as
well) that have appropriate Selective Area Electron Diffraction (SAED) patterns and Energy
Dispersive X-Ray Analysis (EDXA) spectra, and having length greater than or equal to 0.5 um
and an aspect ratio (length:width) > 3:1, will be recorded on the Libby site-specific laboratory / \
bench sheets and electronic data deliverable (EDD) spreadsheets. Data recording for chrysotile, V '
if observed, is not required.

Stopping Rules

For field samples, evaluate the sample until one of the following is achieved:

• The target sensitivity (0.0017 cc"1) is achieved
• 50 LA structures are observed
• An area of 0.5 mm" has been evaluated

When one of these goals is achieved, complete the final grid opening and stop. Assuming that
typical sample volume for an ABS sample will be about 1440 L (180 minutes x 8 L/minute), that
the sample may be analyzed with using a direct preparation, and that the area of a grid opening is
0.01 mm2, it is expected that an analytical sensitivity of 0.0017 cc"1 can be achieved by counting
about 16 TEM grid openings (GOs).

For blanks (i.e., lot blanks, field blanks, and lab blanks), evaluate an area of 0.1 mm2 and stop.
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3.1.7 Quality Assurance for Asbestos Data

Quality Control (QC) consists of the collection of data that allow a quantitative evaluation of the
accuracy and precision of the field data collected during the project. QC samples that will be
collected during ABS sampling include both field-based and laboratory-based QC samples.

3.1.7.1 Field-Based Quality Control Samples

Lot Blanks

Before any air cassettes may be used for asbestos sampling, the lot must be determined to be
asbestos free. This will be accomplished by selecting 2 lot blanks at random from the group of
cassettes to be used for collection of ambient air samples. Each lot blank will be submitted for
TEM analysis as described above. Once the lot is confirmed to be asbestos free (i.e., both lot
blanks are non-detect after evaluation of an area of 0.1 mm2), that lot may be placed into use for
sampling.

Field Blanks

A field blank for air shall be prepared by removing the sampling cassette from the box, opening
the cassette to the air in the area where the investigative samples will be taken, then closing the
cassette and packaging for shipment and analysis. Field blanks for ABS air will be collected at a
rate of 1 per ABS sampling round. The ABS sampling location where the field blank is
generated should be selected at random, choosing a new location (ABS area) for each field
blank. This strategy will generate a total of 10 field blanks.

3.1.7.2 Laboratory-Based Quality Control Samples for Asbestos Analysis by TEM

The QC requirements for TEM analyses of air samples at the Libby site are patterned after the
requirements set forth by NVLAP. There are three types of laboratory-based QC analyses that
are performed for TEM. Each of these is described in more detail below.

Lab Blank - This is an analysis of a TEM grid that is prepared from a new, unused filter
in the laboratory and is analyzed using the same procedure as used for field blank
samples.

Recounts - A recount is an analysis where TEM grid openings are re-examined after the
initial examination. The type of recount depends upon who is performing the re-
examination. A Recount Same (RS) describes a re-examination by the same microscopist
who performed the initial examination. A Recount Different (RD) describes a re-
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examination by a different microscopist within the same laboratory than who performed
the initial examination. An Interlab (IL) describes a re-examination by a different
microscopist from a different laboratory.

Repreparation - A repreparation is an analysis of a TEM grid that is prepared from a new
aliquot of the same field sample as was used to prepare the original grid. Typically, this
is done within the same lab as did the original analysis, but a different lab may also
prepare grids from a new piece of filter.

For this project, the frequency of these laboratory-based QC samples will be as follows:

n

Type
Lab Blank
Recount Different
Interlab
Repreparation

Rate
4%(1 per 25)
2% (1 per 50)
2%(1 per 50)
4% (1 per 25)

Number

11
6
6
11

The list of samples for Recount Different, Interlab, and Repreparation will be provided to the
laboratory by SRC after the results of the original sample analyses have become available.

The most recent version of laboratory modification LB-000029 (see Attachment C) summarizes
the acceptance criteria for TEM laboratory QC analyses that will be used to assess data quality.

3.2 Human Exposure to Other (Non-Asbestos) Contaminants

3.2.1 Conceptual Site Model

Figure 3-5 presents a CSM for human exposure to non-asbestos contaminants at OU3. This
might include a range of different types of contaminants, potentially including metals and
metalloids released from ore and waste rock, as well as foaming agents, petroleum products,
herbicides, pesticides, and polychlorinated biphenyls (PCBs) that may have been used or
released during site operations. As seen, the receptor populations of interest are the same as
identified above for asbestos. However, the exposure pathways requiring consideration include
not only inhalation, but also ingestion and dermal contact with contaminated site media (soil,
surface water, sediment, etc.).

Pathways of Primary Concern for Non-Asbestos Contaminants

Not all of the exposure scenarios for non-asbestos contaminants identified in Figure 3-5 are or
equal concern or require equal levels of investigation.
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Based on experience at other mining sites, the highest concern for exposure to non-asbestos
contaminants is ingestion of contaminated water, soil, or sediment. Therefore, data on the
concentration of non-asbestos analytes in these media are needed to evaluate each of these
exposure pathways. Inhalation exposure to particulates released from soil or sediment to air is
typically much lower than from ingestion exposure, so quantitative data on non-asbestos
contaminants in air are not needed.

Although ingestion exposure to soil or mine wastes in the mined area could be of potential
concern for non-asbestos analytes, as discussed previously, EPA has determined that unrestricted
human access to the on-site mined area is not appropriate because of concern for LA exposure,
so data to support quantitative evaluation of risk from oral exposure to non-asbestos
contaminants at the mined area are not needed.

Evaluation of risks to people from contaminants in soil in the forest area around the mined area
is not needed because, contrary to LA fibers, it is not considered likely that airborne transport of
particulates from the mine site could result in a meaningful increase in soil concentration levels
at locations more than a short distance from the mined area. However, exposure to soil along
roadways is of potential concern, since contaminant levels along roadways might be high due to
treatment of the road with oil to suppress dust and/or to historic spillage of mine waste from
trucks hauling mine-related materials. Therefore, evaluation of exposure to soil along roads does
require assessment.

At present, there is no complete exposure pathway for groundwater, but it is conceivable that
current or new wells might be used in the future to provide a source of drinking water to
recreational visitors in OU3. Therefore, data on non-asbestos contaminants in groundwater are
needed.

Evaluation of exposure from ingestion offish caught in on-site ponds or streams may be
evaluated using two alternative strategies. In one case, edible tissues from on-site fish are
analyzed and the results are used to evaluate human exposure. In the alternative approach,
mathematical uptake models are used to predict concentration levels in fish tissues based on
measurements of contaminant levels in site waters. In this case, the latter approach will be used,
so measures of non-asbestos contaminant levels in fish tissue are not required.

3.2.2 Summary of Data Needs for Human Exposure to Non-Asbestos Contaminants

Based on the evaluation above, the key data needed to evaluate human health risk from non-
asbestos analytes in OU3 include the following:

• Surface water from site ponds and streams
• Groundwater
• Sediment from site ponds and streams
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s~\
• Soils from along roadways used to haul ore in the past f ;

3.2.3 Data Quality Assessment of Existing Data

The basic approach for evaluating the adequacy of existing data for non-asbestos analytes in site
media (surface water, groundwater, sediment, soil) is generally similar in concept to that
described previously for LA.

The process begins by considering whether the data are representative in time and space. If so,
the next step is to perform an initial risk-based screen. In this approach, cancer and non-cancer
risks are computed for a maximally exposed individual, based on the maximum detected
concentration of each analyte in each medium anywhere on site. These screening level risk
values are conservative estimate of the highest risk estimate that could be derived with the
existing data, and actual risks, derived using more realist approaches, would generally be
expected to be lower.

If the screening-level risks, both individually and when summed across chemicals, are low (e.g.,
HI < 1, cancer risk < 1E-05), it is concluded that the existing data are adequate to support risk-
management decision-making, and that collection of additional data is not needed. If risks
approach a level of concern (HI > 1, cancer risk >1E-05), then additional data may be needed if
uncertainty in the concentration values is high (UCL/mean > 2).

Application of this approach to available data for non-asbestos analytes in site media is presented ^
below.

Surface Water and Sediment

Data on the concentration of non-asbestos analytes in surface water and sediment were collected
in both Phase I and Phase II. Table 3-2 summarizes the sampling locations and sampling times
for surface water. As shown, data were collected from 17 different stations in the OU3
watershed. At most stations, three separate samples were collected, representing fall, spring, and
summer time periods. Table 3-3 provides similar data for sediment samples. In general, a
similar approach was used for sediment, except that multiple samples of sediment were collected
in Carney Creek Pond, Fleetwood Creek Pond, the Tailings Impoundment and the Mill Pond
during the Phase II investigation.

The surface water and sediment data from OU3 are considered to provide good spatial
representativeness, since multiple samples were collected from each major segment of the OU3
watershed. Temporal representativeness is considered to be adequate, since samples were
collected from 3 different times of year.
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All samples of surface water and sediment were analyzed for metals, petroleum hydrocarbons,
nitrate/nitrite, and anions. Several locations were also analyzed for a range of additional
analytes, including pesticides, PCBs, volatile organic compounds (VOCs), semi-volatile organic
compounds (SVOCs), polycyclic aromatic hydrocarbons (PAHs), and radionuclides.

Results of the initial risk-based screening step for analytes detected in surface water are shown in
Table 3-4. For the direct ingestion pathway, the screening level calculations indicate that both
cancer and non-cancer risks to humans are low, both at the level of individual analytes and at the
level of total risk. For the fish ingestion pathway, the concentration in fish tissue is estimated
from the maximum concentration in surface water by assuming a bioconcentration factor (BCF)
of 1.0:

Cflsh (rag/kg) = Cwater (mg/L) • BCF (L/kg)

This assumption is conservative because none of the chemicals detected in surface water tend to
bioaccumulate in fish tissue. As indicated, screening-level risk estimates for fish ingestion are
low for both cancer and non-cancer effects.

Results of the initial risk-based screening step for sediment ingestion are shown in Table 3-5. As
shown, the screening level calculations indicate that both cancer and non-cancer risks to humans
are low, both at the level of individual analytes and at the level of total risk.

Based on these findings, it is concluded that the existing data for non-asbestos analytes in surface
water and sediment are adequate to support risk management decision-making, and that
additional data are not needed for the human health risk assessment.

Groundwater

In Phase II, groundwater samples were collected from 5 different wells located in the vicinity of
the mined area. These well locations are shown in Figure 3-6.

To date, two rounds of sampling have been completed at each well, occurring in the summer and
fall of 2008. A third sampling round is scheduled for the spring of 2009. The analytes measured
at each well are shown in Table 3-6.

At present, none of the existing wells are used for drinking water. However, Table 3-7
summarizes screening-level risk calculations that would apply if the water were used for
drinking water by site visitors. As seen, screening-level risk estimates are low for both cancer
and non-cancer effects, both for individual analytes and when summed across all chemicals.
Based on this, it is concluded that, if the concentration of non-asbestos analytes in groundwater
samples collected in the spring of 2009 (as the final part of the Phase II investigation) are not
substantially higher than the data that are presently available, risks from hypothetical future
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exposure to groundwater can be adequately evaluated using the existing and scheduled data, and "
that collection of additional groundwater samples is not needed for evaluation of human health
risk from non-asbestos analytes.

Soil Along Roadways

Three samples of soil from the unpaved portion of Rainy Creek Road were collected during the
Phase I investigation. These samples were analyzed for metals, PCBs, PAHs, volatile
hydrocarbons, extractable hydrocarbons, and anions. Of these analytes, all were non-detect
except for metals and extractable hydrocarbons. Table 3-8 summarizes the concentration values
for detected analytes. As indicated, screening level risk calculations based on these soil data do
not indicate that there is a significant risk of cancer or non-cancer effects, either for analytes
considered individually or when taken as a whole. Based on this, it is concluded that current
data are sufficient to support risk management decision-making regarding risks from incidental
soil ingestion along roadways in OU3, and that additional sampling of OU3 roadway soils is not
needed for human health purposes.

3.2.4 Data Quality Objectives for New Non-Asbestos Data

Based on the screening-level risk calculations presented above, it is concluded that current data
on the concentrations of non-asbestos analytes in surface water, sediment, groundwater, and
roadway soil are sufficient to support risk management decision-making, and that additional / \
sampling for non-asbestos analytes in OU3 is not needed to support the human health risk ^- •
assessment.
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4.0 DATA NEEDS FOR ECOLOGICAL RISK ASSESSMENT

4.1 Problem Formulation for Asbestos

Problem Formulation is a systematic planning step that identifies the major concerns and issues
to be considered in an ecological risk assessment (ERA), and describes the basic approaches that
will be used to characterize ecological risks that may exist (USEPA, 1997). As discussed in
USEPA (1997), Problem Formulation is an iterative process, undergoing refinement as new
information and findings become available. An initial Problem Formulation for the Libby OU3
site was completed by EPA (USEPA 2008d) that identifies the major concerns and issues to be
considered in the ERA and describes the basic approaches that may be used to characterize
ecological risks. Key elements of the problem formulation are summarized below.

4.1.1 Conceptual Site Model

Figure 4-1 presents a conceptual site model (CSM) for exposure of ecological receptors to
asbestos at OU3. This CSM summarizes the current understanding of LA sources, fate and
transport pathways, and exposure pathways that are possible for each group of ecological
receptors in OU3. For aquatic receptors, organisms are grouped into two categories:

. Fish
• Benthic macroinvertebrates

For terrestrial receptors, organisms are grouped into five broad categories:

• Mammals
. Birds

Amphibians
• Terrestrial Plants
• Soil invertebrates

4.1.2 Overview of the Assessment Strategy for Asbestos

4.1.2.1 Assessment Endpoints

Assessment endpoints are explicit statements of the characteristics of the ecological system that
are to be protected. Because risk management goals are formulated in terms of the protection of
populations and communities of ecological receptors, the assessment endpoints selected for use
in the initial Problem Formulation focus on endpoints that are directly related to population
stability. This includes:

• Mortality
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• Growth f 1
• Reproduction

Other assessment endpoints may be appropriate, if it is believed that the endpoint can be related
to population stability. For example, carcinogenicity might be of concern if it could influence
the reproductive potential of a species over its lifetime.

4.1.2.2 Measurement Endpoints

Measurement endpoints are quantifiable ecological characteristics that can be measured,
interpreted, and related to the valued ecological components chosen as the assessment endpoints
(USEPA 1992, 1997). The strategy for assessing risks for ecological receptors from asbestos is
based on information that can be collected from laboratory and/or field studies and include the
following:

• Hazard Quotient Approach. Measures of environmental exposure are compared to
appropriate toxicity reference values (TRVs). A ratio < 1 indicates there is no
significant concern, while a value > 1 indicates that adverse effects may be occurring.

• Site-Specific Toxicity Tests. Site-specific toxicity tests measure the response of
receptors that are exposed to site media. This may be done either in the field or in the
laboratory using media collected from the site. ^

• Population and Community Demographic Observations. Direct observations are
made on ecological receptors in the field, seeking to determine if a receptor
population or community is different than expected.

• In-Situ Measures of Exposure and Effects. Direct observations are made on receptors
collected from the field, seeking to identify if individuals have higher exposure
(tissue) levels, and/or observed lesions or deformities that are higher than expected.

In the case of LA, TRVs have not been derived to date for any ecological receptor class.
Consequently, it is not currently possible to use HQ-based methods as part of the assessment
strategy for asbestos.

4.1.2.3 Weight of Evidence Risk Evaluation

Each of the assessment strategies discussed above has some potential advantages and limitations.
Consequently, whenever possible, an evaluation of risks to a receptor class should be based on a
weight of evidence approach that considers information from more than one assessment strategy,
taking the strengths and weaknesses of each into account.
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4.2 Exposure of Fish to Asbestos

4.2.1 Summary of Data Needs for Evaluating Effects of LA to Fish

As discussed in the Problem Formulation document (USEPA, 2008d) and the Phase IIA SAP
(USEPA, 2008a), three types of data are needed to allow reliable evaluation of risks to fish from
exposure to LA in surface water:

• Asbestos concentrations in surface water of site ponds, streams and the Kootenai
River as a function of time of year (flow)

• Site-specific surface water exposure-response data in fish
• Multiple years of fish population demographic observations

The following sections discuss the availability of each type of data at present and the plans for
collection of additional data of these types during the Phase III effort.

4.2.2 LA Concentration and Flow Data for Surface Water

4.2.2.1 Data Quality Assessment of Existing Data

In Phase I, one sample of surface water was collected from October 11 to October 17, 2007, for
analysis of LA at 17 stations. In Phase II, a much more extensive data set was collected,
including samples at 30 OU3 stations and at 2 reference locations during the time period from
April 7 to October 8, 2008. Flow was also measured at these stations as a function of time. The
data for Phase II are shown in Figure 4-2.

These data indicate that concentrations of LA in site waters are variable over time. In general,
the values tend to increase during initial snow melt and spring runoff as flow increases, although
there is considerable variation in the timing and magnitude of the pattern between different
stations.

Because of the time variability in LA concentration, it is difficult to identify the measure of LA
concentration that is most likely to be related to any potential adverse effect on fish. For
example, toxicity might be related to the peak levels achieved during the spring (this is the
interval when young of year are present), or to the long-term average over the year. Because of
this, data are needed to allow adequate characterization of the temporal pattern at each station.
In particular, these data are needed at the stations selected for fish population surveys (see
Section 4.1.2.4, below). However, at present, no samples have been collected during spring
runoff at 3 on-site stations (TP-TOE2, LRC-3, and LRC-5). Therefore, collection of samples
from each of these stations during spring runoff is needed to help evaluate the results offish
population studies at these stations.
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4.2.2.2 Data Quality Objectives for New Surface Water Data f \

Step 1: State the Problem
Data on the concentration of LA in surface water as a function of time are needed at each station
where fish population surveys are being collected. However, data for the spring runoff time
period are lacking for some stations.

Step 2: Identify the Decision
The decision to be made is whether or not EPA should identify and evaluate alternatives to
reduce levels of LA in site surface waters in order to protect fish from ecologically significant
adverse effects of LA.

Step 3: Identify Inputs to the Decision
The data needed to support this decision include reliable and representative measures of LA
concentration in surface water over time such that associations between surface water
concentration and population-level effects (Section 4.1.2.4) may be evaluated.

Step 4: Identify the Bounds of the Study
Fish population data are being collected at 7 on-site and 2 off-site reference stations. Existing
surface water data are adequate at 4 of the 7 on-site stations but additional data from spring
runoff are needed at 3 of these stations (TP-TOE2, LRC-3 and LRC-5).

Step 5: Define the Decision Rule
See Section 4.1.2.4.

Step 6: Identify Limits on Decision Errors
See Section 4.1.2.4

Step 7: Optimize the Study Design
See Section 4.1.2.4

4.2.2.3 Detailed Sampling Design

Surface water samples will be collected for LA analysis in accord with OU3 SOP No. 3, using
the same protocol as was used in Phase IIA (USEPA, 2008c).

The exact timing of sample collection will be determined based on qualitative observations and
quantitative measurements of flow during the spring of 2009. The objective is to collect two
samples near the peak of the spring hydrograph. If possible, one sample should be on the rising
phase and the other on the falling phase of the spring hydrograph.
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4.2.2.4 Analytical Requirements

The analysis of each Phase III surface water sample for LA will be performed using the same
protocol as was used in Phase IIA (USEPA 2008c).

All surface water samples will be submitted for asbestos analysis using transmission electron
microscopy (TEM) in accord with the International Organization for Standardization (ISO)
10312 method (ISO 1995) counting protocols, with all applicable Libby site-specific laboratory
modifications, including the most recent versions of modifications LB-000016, LB-000019, LB-
000028, LB-000029, LB-000030, and LB-000066. An aliquot of water (generally about 100
mL) will be filtered through a 47 mm mixed cellulose acetate (MCE) filter with pore size of 0.2
um, using a backing filter with pore size of 5 um. All amphibole structures (including not only
LA but all other amphibole asbestos types as well) that have appropriate Selective Area Electron
Diffraction (SAED) patterns and Energy Dispersive X-Ray Analysis (EDXA) spectra, and
having length > 0.5 um and an aspect ratio (length:width) > 3:1, will be recorded on the most
recent version of the Libby site-specific laboratory bench sheets and electronic data deliverable
(EDD) spreadsheets ("TEM Water EDD.xls"). Data recording for chrysotile, if observed, is not
required.

The target analytical sensitivity for asbestos in water is 50,000 f/L (0.05 million fibers per liter,
abbreviated as MFL). This sensitivity can be achieved by filtering 100 mL of water and
counting about 20 grid openings (GOs), assuming that each GO has an area of about 0.01 mm2,
and that filter overloading does not occur.

Stopping rules for these analyses are as follows:

1. Calculate the number of GOs needed to achieve the target sensitivity.
2. If the target sensitivity can be achieved by counting 50 or fewer GOs, count until the

target sensitivity is achieved, or until 50 LA structures are observed. If 50 LA structures
are observed, finish counting the GO containing the 50th structure, then stop.

3. If the target sensitivity requires more than 50 GOs, count until 50 GOs are counted, or
until 50 LA structures are observed. If 50 LA structures are observed, finish counting the
GO containing the 50th structure, then stop.

4.2.2.5 Quality Control

Field Blanks
A field blank for water shall be prepared by placing an appropriate volume of analyte-free
reagent water (e.g., ASTM Type II) into a sample collection container. Field blanks for water
will be collected at a rate of 1 field blank per 10 field samples, or 1 per sample batch, whichever
is greater.
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Field Duplicates
A field duplicate for water is a field sample that is collected at the same place and time as the
original field sample. One field duplicate will be collected per 10 field samples, or 1 per sample
batch, whichever is greater. The specific stations at which field duplicates will be collected will
be determined in the field based on sampling conditions.

Laboratory-Based Quality Control Samples
For this aspect of the Phase III investigation, the following laboratory-based QC samples should
be prepared (see Section 3.1.7.2):

• One laboratory blank
• One repreparation sample

4.2.3 Site Specific Surface Water Toxicitv Tests

4.2.3.1 Data Quality Assessment of Existing Data

As part of the Phase II Part A sampling effort (USEPA 2008a), one site water was selected for
use in site-specific toxicity testing. The water used was selected by monitoring the levels of LA
as a function of space and time, and choosing a time and place that was believed to be near the
high end of the range of concentrations observed in site waters.

The water sample selected for site-specific toxicity testing was collected from the tailings
impoundment (TP) on May 8, 2008. Triplicate analysis of this sample for LA indicated the
concentration was about 21 ± 6 million fibers per liter (MFL).

The toxicity test design is detailed in the Phase IIA SAP (USEPA 2008a). The test was
conducted with newly hatched larval (sac fry) rainbow trout (Oncorhynchus mykiss) under static
renewal conditions for an exposure duration of 6 weeks. Survival, behavior and growth were
observed during the exposure period. At the end of the test the histopathology of the fish were
examined. During the larval stage water was changed once every 10 days and after swim up
every three days for a total of seven "cycles".

Results of the test are summarized in Parametrix (2008a). In brief, no significant effects on
mortality, growth, or frequency of histological lesions were detected. However, measurement of
LA levels in samples of water from the aquaria at the start and end of static renewal cycles 1 and
7 indicated that the concentrations of LA were not equal to the level expected (about 21 MFL),
but were about 1 order of magnitude lower (1-2 MFL. see Table 4-1).

One possible explanation for the low levels of LA is that there was a loss of fibers in the sample
bottles (by adherence to the sides or on a biofilm), that resulted in the concentrations in the
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aquaria during the test being lower than expected. In order to investigate this possibility,
samples collected during the stat and end of Cycles 2 and 4 were analyzed using a 3-step method.

Step 1: The sample bottle is gently swirled by hand to suspend any loose material and a
40 mL subsample is removed for TEM analyses. This sample is analogous to the samples
evaluated for Cycles 1 and 7 (described above)

Step 2: A second 40 mL subsample is removed and placed in a clean beaker and
sonicated for 15 minutes. The purpose is to disrupt and disperse any fibers that are in
suspension but clumped together. The sample is then analyzed by TEM.

Step 3: A solution of 0.1 M NaCl + 0.1 M Graham's salt (sodium hexametaphosphate) is
added to the sample bottle to restore the sample volume to the original level. The sample
bottle is sonicated and treated with UV light and ozone in accord with EPA Method 100.1
Step 6.2. The intent of the treatment is to release and oxidize any microbial growth that
may be present on the walls of the bottle that may have trapped fibers.

The results of the experiment are provided in Table 4-2. Inspection of these findings suggests
the following:

1) The concentration of LA in aquarium water at the start of Cycle 2 is similar to
(actually, somewhat higher than) what was expected (35 MFL vs. 21 MFL).
However, the concentration of LA in aquarium water at the start of Cycle 4 was
decreased compared to what was seen for Cycle 2(12 MFL vs. 35 MFL). These
results suggest that there was a time-dependent loss of free fibers in the carboy used
to hold the site water sample, with the loss beginning to be apparent sometime after
the start of Cycle 2 (day 11 of the toxicity test)

2) Comparison of the NEW vs. OLD results within each Cycle shows there is a clear
loss of fibers in the aquaria during each Cycle that can not be attributed to a loss in
the sample bottle.

The reason for the loss of fibers in the carboy, the aquaria, and the sample bottles is not certain,
but the release of fibers in the sample bottles by ozonation suggests the most likely factor is
formation of a bio-film on the walls of each type of vessel that traps free fibers.

Based on these observations, it is concluded that the concentrations of LA to which the test fish
were exposed during the toxicity test were much lower than intended. Worse, because of the
complex and time-dependent pattern of loss (both in the carboy and in the aquaria), it is not
possible to derive a reliable estimate of the actual exposures in the aquaria. Consequently, it is
not possible to establish a no-effect concentration form the toxicity test, or to draw any reliable
conclusions about the potential for LA to cause adverse effects on trout. Because of this, the
existing fish toxicity test is concluded to be inadequate.
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AFTER RECEIPT OF ALL SURFACE WATER DATA PLUS RESULTS FOR BMI TOX f^''*
TEST AND COMMUNITY SURVEYS, INSERT DISCUSSION ON WHETHER A NEW
FISH TOXICITY STUDY IS NEEDED

4.2.3.2 Data Quality Objectives for Additional Fish Toxicity Test Data

PENDING

4.2.3.3 Detailed Sampling Design

PENDING

4.2.3.4 Analytical Requirements

PENDING

4.2.3.5 Quality Control

PENDING

4.2.4 Site-Specific Fish Population Studies

4.2.4.1 Data Quality Assessment of Existing Data \ J

As part of the Phase IIC sampling effort (USEPA 2008c), fish were collected by electroshock at
9 stream locations including two in upper Rainy Creek (URC-1A and URC-2), four in lower
Rainy Creek (LRC-1, LRC-2, LRC-3, and LRC-5), one location downstream of the tailings
impoundment (TP-TOE2) and at two reference locations (BTT-R1 and NSY-R1). A report on
the sampling event and results is not yel available. The raw data were compiled from field
forms.

The only type offish captured at any station was trout. At stations located in OU3 this included
rainbow trout (Oncorhynchus mykiss) and cutbow trout (a cross of Westslope Cutthroat Trout
(Oncorhynchus clarkii lewisi) and rainbow trout). At one reference station, brook trout
(Salvelinus fontinalis) were also captured.

The density offish at each station were estimated from the recovery in each electroshocking pass
using the method of Seber and Whale (1970). In cases where the estimated number of fish was
less than the number actually captured (this occurs when the number offish from pass 2 is the
same or greater than from pass 1), then the population estimate was based on the sum across all
passes.
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The density offish longer than 65 mm (corrected for electroshocking recovery, as described
above) are shown by the blue bars in Figure 4-3. The density offish < 65 mm (not adjusted for
electroshocking recovery) are shown by the yellow bars. As shown, these data suggest that there
may be some decrease in population density offish > 65 mm and an apparent absence of young-
of year fish (< 65 mm) in lower Rainy Creek compared to upper Rainy Creek and the reference
steams. Variations in habitat could possibly contribute to the differences. However, Habitat
Quality Scores (Table 4-4) are very similar for all reaches, so the differences observed for fish
density are not likely to be attributable to variations in habitat. Consequently, it is possible these
differences, if real, might be the result of exposure of trout to LA in surface water. However, as
discussed in the Phase IIC SAP (USEPA, 2008c), because of the natural variability in fish
populations over time and space, it is not appropriate to draw any strong conclusions from a
single year's observations. Therefore, additional population data of at least one additional year
are required to help determine if the effects observed are reproducible and potentially significant.

4.2.4.2 Data Quality Objectives for Fish Population Demographic Observations

Step 1: State the Problem
Comparison offish population demographics at on site locations with appropriate reference
locations provides one valuable line of evidence for investigating if ecologically significant
effects are occurring. Observations from fall of 2008 are presently available. However, data are
variable over time, so at least 2 years of data are needed to strengthen this line of evidence.

Step 2: Identify the Decision
The decision to be made is whether or not EPA needs to evaluate potential response actions to
protect fish from unacceptable risks from LA in water in ponds and streams in OU3.

Step 3: Identify' the Types of Data Needed
Fish population data are needed as part of a weight-of-evidence evaluation of risks to aquatic
receptors from asbestos in surface water. Observations of population demographics at one or
more areas of the site are compared to reference areas. Because of the inherent variability of
wildlife populations, observations are needed from multiple years in order to ensure the data are
representative of the long-term average condition.

If a population study indicates that a difference in fish population demographics does exist
between two stations, it is usually important to attempt to answer the question "why is there a
difference?". One factor that is especially important to evaluate is habitat, since variations in
habitat can contribute to significant differences between stations. Therefore, habitat data as well
as population data are required at each station. In addition to habitat, data on the concentration
of the presumptive causative agent (LA) is also needed to allow tests of the hypothesis that
changes in population metrices are correlated with the level of LA in the water. Because LA
concentrations in surface water are not constant over time, data are needed over time to
characterize the temporal pattern at each station (see Section 4.1.2.2, above).
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Step 4: Define the Bounds of the Study

Spatial Bounds: Fish population data are needed at the same sampling stations as specified in
Phase IIA. This includes two stations in upper Rainy Creek (URC-1 A and URC-2), four in
lower Rainy Creek (LRC-1, LRC-2, LRC-3, and LRC-5), one location downstream of the
tailings impoundment (TP-TOE2) and two at reference locations (BTT-R1 and NSY-R1).

Insert discussion about whether Bobtail can/should be dropped.

Temporal Bounds: Fish populations may vary over time (season and year). In order to ensure
that new (Phase III) observations are comparable to previous (Phase IIA) data, the Phase III
sampling should occur at the same time of year (fall) as the Phase II study.

Step 5: Define the Decision Rule
Risks to fish will be evaluated using a weight of evidence approach, which typically is based in
large part on professional judgment (USEPA 1997). The decision rule is:

If the weight of evidence across all available lines of evidence indicates that ecologically
significant adverse effects are occurring in fish populations at one or more on-site
locations, and if the weight of evidence indicates that these effects are related to the
presence of LA in site surface waters, then EPA will investigate the feasibility of reducing / \
or eliminating LA levels in site waters in order to reduce or eliminate the adverse effects V -
on fish. If the weight of evidence indicates that ecologically significant effects are not
occurring, or that any effects that are present are not attributable to LA or other mine
•wastes, then no further investigation or action will be required. If the lines of evidence
are not consistent with each other, then a final decision will be based either on the line(s)
of evidence that is(are) most trusted, or it will be concluded that the data are not
sufficient to derive a reliable conclusion and that more data are needed to support
decision-making.

With regard to the use offish population data as one part of this weight of evidence
investigation, the decision rule is as follows:

If a meaningful decrease in one or more me trices of fish population is detected between
one or more on-site locations and an appropriately matched reference location, and if
there is an apparent correlation between the effect and one or more indices of LA
concentrations in surface water, then it will be concluded that the population data line of
evidence supports the conclusion that an LA-r elated effect is present. If no meaningful
decrease in any metric offish population is detected, or if any effects that are present can
not be correlated with any metric of LA exposure, then it will be concluded that the
population line of evidence supports the conclusion that an LA-r elated effect is absent. If
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the data are too variable to draw clear conclusions about the presence or absence of
effects and whether or not the effects are due to LA, then it will be concluded that the
population line of evidence should be considered uncertain and given low weight in the
weight of evidence evaluation.

Step 6: Identify Limits on Decision Errors
In evaluating the results offish population data, two types of decision errors are possible:

• A false negative decision error occurs when it is decided that there are no ecologically
significant population level effects attributable to LA exposure, when in fact there are

• A false positive decision error occurs when it is decided that there is an ecologically
significant population level effect attributable to LA exposure, when in fact there are not

Limits on decision errors are usually controlled using statistical methods. However, when only
two rounds of data are available to allow comparison between site and reference locations,
statistical tests are of limited utility. If data from several similar stations could be combined to
achieve data sets of 5-6 observations each, then a method such as the Wilcoxon signed rank test
might be useful. Figure 4-4 shows the power of the signed rank test to detect a difference
(p<0.1) between site and reference data sets (assuming N = 5 in each), plotted as a function of
the magnitude of the difference and the variability (coefficient of variation, CV) between
samples. As seen, if variability is moderate (CV = 0.3), then a difference of 2-fold can be
detected with relative confidence. However, if variability is high, then even larger differences
may not be detected with certainty.

Because of the small size of the data sets that will be available after Phase III (N = 2 per station),
the evaluation of the fish population data will depend in part on professional judgment rather
than purely statistical techniques. That is, increased confidence will be placed in the data if
variability within a station is low, spatial patterns tend to be consistent over time, or if there are
spatial trends in the data. Conversely, confidence will be decreased in results that are highly
variable within a station, and if spatial patterns are not consistent between rounds.

Step 7: Optimize the Design
In order to optimize comparisons of data it is necessary to collect data from the same sampling
locations used for collection of data in 2008. It is also necessary to collect data at the same time
of year which is the fall. Comparison of data across years also requires that the methods used to
collect fish in 2008 will also be used to collect fish as part of this Phase III SAP.
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4.2.4.3 Detailed Study Design ( *5

Sampling Locations

Fish will be collected in the same locations and in the same manner that they were collected as
part of the Phase IIC SAP (USEPA 2008c). Fish will be collected at 9 stream locations including
two in upper Rainy Creek (URC-1A and URC-2), four in lower Rainy Creek (LRC-1, LRC-2,
LRC-3, and LRC-5), one location downstream of the tailings impoundment (TP-TOE2) and at
two reference locations (BTT-R1 and/or NSY-R1).

Fish Shocking Protocol and Field Data Recording

Fish will be collected using electroshock according to the procedures specified in SOP-FISH-
OU3. For each fish collected at each sampling station, the following information will be
recorded by field personnel:

• The species. If the species can not be identified, the family should be recorded (e.g.,
"unknown trout")

• The size (weight and length)
• The gender (if possible)
• The occurrence of any observable external abnormalities.

Question: does the protocol need to be revised to improve information on the occurrence of V. /
young of year (< 65 mm) fish?

4.2.4.4 Analytical Requirements

No chemical analyses are performed in a fish population study.

4.2.4.5 Quality Control

There are no quality control samples associated with fish population surveys.
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4.3 Exposure of Benthic Invertebrates to Asbestos

4.3.1 Summary of Data Needs for Evaluating the Effects of Asbestos on Benthic Invertebrates

As discussed in the Problem Formulation document (USEPA 2008d), three types of data are
needed to allow reliable evaluation of risks to benthic invertebrates from exposure to LA in
sediment:

• Asbestos concentrations in sediment of site ponds and streams
• Site-specific sediment exposure-response data in benthic invertebrates
• Multiple years of benthic invertebrate community demographic observations

The following sections discuss the availability of each type of data and the plans for collection of
additional data during the Phase III effort.

4.3.2 LA Concentrations in Sediment

Data Quality Assessment of Existing Data

In Phase I, sediment samples were collected from 12 locations in the Rainy Creek watershed and
analyzed for LA. Phase II sampling was more extensive with samples collected at the same
locations and more. Samples were collected in both spring and summer (round 1 and 2) with
some locations sampled an additional time in the fall (round 3).

Sediment samples were divided into two fractions (coarse and fine) by sieving. Concentrations
of LA in the coarse fraction were measured gravimetrically and expressed as a mass percent
(grams of LA per 100 grams of coarse fraction). Concentrations in the fine fraction were
measured using polarized light microscopy using a visual area estimation approach (PLM-VE).
Results for PLM-YE are expressed as mass percent if the concentration is 1% or higher. If the
estimated concentration is <1%, the results are expressed semi-quantitatively, according to the
following scheme:

PLM-VE Result

Bin A (ND)
BinBl (Trace)
BinB2(<l%)

Range of Mass Percent

None detected (likely < 0.05%)
LA detected, > 0% but < 0.2%
LA detected, >0.2% but < 1%

Results that are >1% are categorized as Bin C. The results of the analyses are provided for each
sampling location in Table 4-3. The results are also presented spatially in Figure 4-5 for the
Rainy Creek watershed and Figure 4-6 for the tailings impoundment. Examination of the data
reveals that asbestos contamination in sediments is widespread and in most cases does not vary
by season. The highest LA concentrations are observed in all ponds (Mill Pond, Carney Creek
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Pond, Tailings Impoundment and Fleetwood Creek Pond), the toe of the Tailings Pond (TP- ?
TOE) and in upstream Carney Creek (CC-1).

The LA concentrations in sediment are adequately characterized spatially and temporarily so no
additional data are needed. Because LA concentrations in sediment are constant over time,
additional data are not needed to characterize the temporal pattern at each station.

4.3.3 Site-Specific Sediment Toxicity Data

4.3.3.1 Data Quality Assessment of Existing Data

Summary of Existing Data

As part of the Phase II Part C sampling effort (USEPA 2008c), sediments were collected from
two site sampling locations (CC-1 and TP-TOE-2) for sediment toxicity testing. These locations
had the highest measurements of LA in the Phase I or Phase IIA sampling efforts. Sediments
were also collected from two reference sites (BTT-R1 and NSY-R1). Sediment samples were
tested for toxicity using the amphipod Hyalella azteca in a 42 day test for measuring the effects
of sediment associated contaminants on survival, growth and reproduction (EPA Test Method
100.4; USEPA 2000). Sediment samples were also tested for toxicity to the midge Chironomus
tentans using the life-cycle test for measuring effects on survival, growth and reproduction (EPA
Test Method 100.5; USEPA 2000).

[Insert discussion of results when the results from Phase IIC become available]

Are Additional Data Needed?

[Insert discussion when the results from Phase IIC become available as well as the BMI data]

4.3.3.2 Data Quality Objectives for Additional Sediment Toxicity Testing

The results from the sediment toxicity testing completed in 2008 are not yet available. Any
needed data quality objectives for the collection of additional testing will be considered and
DQOs provided here.

4.3.3.3 Detailed Sampling Design

PENDING

4.3.3.4 Analytical Requirements

PENDING
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4.3.3.5 Quality Control

PENDING

4.3.4 Benthic Invertebrate Community Demographic Observations

4.3.4.1 Data Quality Assessment of Existing Data

Summary of Existing Data

As part of the Phase II Part C sampling effort (USEPA 2008c), benthic invertebrates were
collected at 9 stream locations including two in upper Rainy Creek (URC-1A and URC-2), four
in lower Rainy Creek (LRC-1, LRC-2, LRC-3, and LRC-5), one location downstream of the
tailings impoundment (TP-TOE2) and two at reference locations (BTT-R1 and NSY-R1).

The benthic invertebrate data were collected and will be (when they become available) analyzed
according to EPA's RapidBioassessment Protocol (RBP) (USEPA 1989, 1999). In this
approach, a number of alternative metrics of benthic community status are combined to yield the
Biological Condition Score (Figure 4-7). Ten alternative measures of habitat quality are
combined to yield the Habitat Quality Score (Table 4-4). Variations in habitat can contribute to
differences in benthic invertebrate community metrics between stations. For each site sampling
location a score as percent of reference was also calculated. This score indicates how close
habitat quality is matched to the reference station. For the OU3 stations habitat was at least 84%
of reference with most stations scoring above 92%. This indicates that habitat was similar across
stations and the comparability of benthic invertebrate metrics is good.

A comparison of the Biological Condition Score to the Habitat Quality Score provides
information on the likely contribution of non-habitat factors (e.g., chemical pollution) on the
benthic community. An example of this analysis is provided as Figure 4-8 which plots the
Biological Condition Score for several stations as a function of Habitat Quality Score. Data
points that fall near the solid line have benthic communities that are similar to what would be
expected based on a consideration of habitat alone. Data points that fall below the line have
benthic communities that are of lower quality than would be expected based on habitat alone,
suggesting an adverse effect of chemical contamination. This analysis classifies habitats as
either: nonsupporting, partially supporting, supporting or comparable. Benthic invertebrate
communities are classified as either: no impairment, mild impairment, moderate impairment or
severe impairment. The initial habitat scores show that the OU3 sampling locations are either
supporting or comparable to the reference locations (Table 4-4).

[A discussion of the results of benthic invertebrate community metrics will be inserted here when
they become available]
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Are Additional Data Needed?

As discussed in the Phase IIA SAP (USEPA, 2008a), because of the natural variability in benthic
invertebrate community metrics over time and space, it is not appropriate to draw any strong
conclusions from a single year's observations. Therefore, additional benthic invertebrate
community data of at least one additional year are required to help determine if any effects
observed are reproducible and potentially significant. Habitat quality is not expected to vary
over time. However, habitat scoring is variable with scores largely dependant on the
interpretation and observations of the personnel completing the scoring. For this reason,
collection of habitat parameters is recommended as part of Phase III. The habitat parameters
should be collected by different individuals to identify agreement between independent
observations and the degree of variability between sampling personnel.

4.3.4.2 Data Quality Objectives for Additional Benthic Invertebrate Data

Step I: State the Problem
Comparison of benthic invertebrate community demographics at on site locations with
appropriate reference locations provides one valuable line of evidence for investigating if
ecologically significant effects are occurring. Observations from fall of 2008 are presently
available. However, data are variable over time, so at least 2 years of data needed to strengthen
this line of evidence.

Step 2: Identify the Decision
The decision to be made is whether or not EPA needs to evaluate potential response actions to
protect benthic invertebrates from unacceptable risks from LA in sediment in ponds and streams
inOU3.

Step 3: Identify the Types of Data Needed
Benthic invertebrate demographic data are needed as part of a weight-of-evidence evaluation of
risks to aquatic receptors from asbestos in sediment. Observations of community demographics
are made in the field and are compared to reference areas. Because of the inherent variability of
invertebrate populations and communities, observations are needed from multiple years in order
to ensure the data are representative of the long-term average condition.

One factor needed to interpret differences in benthic invertebrate community metrics is habitat
quality since variations in habitat can contribute to differences in metrics between sampling
locations. Therefore, habitat data as well as population data are required at each station.

Step 4: Define the Bounds of the Study

Spatial Bounds: Benthic invertebrate data are needed at the same sampling stations as were
studied in Phase IIC (USEPA, 2008c). This includes two stations in upper Rainy Creek (URC-
1A and URC-2), four in lower Rainy Creek (LRC-1, LRC-2, LRC-3, and LRC-5), one location
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downstream of the tailings impoundment (TP-TOE2) and at two reference locations (BTT-R1
andNSY-Rl).

[Remove Bobtail if it is dropped from fish population study]

Temporal Bounds: Benthic invertebrate community parameters may vary over time (season and
year). In order to ensure that new (Phase III) observations are comparable to previous (Phase
IIA) data, the Phase III sampling should occur at the same time of year (fall) as the Phase II
study.

Step 5: Define the Decision Rule
Risks to benthic invertebrates will be evaluated using a weight of evidence approach, which
typically is based in large part on professional judgment (USEPA 1997). The decision rule is:

If the -weight of evidence across all available lines of evidence indicates that
ecologically significant adverse effects are occurring in benthic invertebrate
communities at one or more on-site locations, and if the weight of evidence indicates
that these effects are related to the presence of LA in site sediments, then EPA will
investigate the feasibility of reducing or eliminating LA levels in sediments in order to
reduce or eliminate the adverse effects on benthic invertebrates. If the weight of
evidence indicates that ecologically significant effects are not occurring, or that any
effects that are present are not attributable to LA or other mine wastes, then no further
investigation or action will be required. If the lines of evidence are not consistent with
each other, then a final decision will be based either on the line(s) of evidence that
is(are) most trusted, or it will be concluded that the data are not sufficient to derive a
reliable conclusion and that more data are needed to support decision-making.

With regard to the use of the benthic invertebrate community data as one part of this weight of
evidence investigation, the decision rule is as follows:

If the biological condition scores for on-site benthic invertebrate communities are
either moderately or severely impaired and if there is an apparent correlation with a
metric of LA exposure in sediment then it will be concluded that the
population/community data line of evidence supports the conclusion that an LA-related
effect is present. If biological condition scores are classified as either mildly impaired
or not impaired or if any impairment can not be correlated with any metric of LA
exposure, then it will be concluded that the population line of evidence supports the
conclusion that an LA-related effect is absent. If the data are too variable to draw
clear conclusions about the presence or absence of effects and whether or not the
effects are due to LA, then it will be concluded that the population line of evidence
should be considered uncertain and given low weight in the weight of evidence
evaluation.
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f"^
Step 6: Specify Tolerable Limits on Decision Errors
In evaluating the results offish population data, two types of decision errors are possible:

• A false negative decision error occurs when it is decided that there are no ecologically
significant population level effects attributable to LA exposure, when in fact there are

• A false positive decision error occurs when it is decided that there is an ecologically
significant population level effect attributable to LA exposure, when in fact there are not

Limits on decision errors are usually controlled using statistical methods. The biological
condition score is an aggregate of 8 different individual metrics and as an aggregate score does
not lend itself to statistical comparisons between site and reference. The evaluation of the
benthic invertebrate community data will depend in part on professional judgment rather than
purely statistical techniques. That is, increased confidence will be placed in the data if
variability within a station is low, spatial patterns tend to be consistent over time, or if there are
spatial trends in the data. Conversely, confidence will be decreased if results are highly variable
within a station, or if patterns are not consistent between rounds (years).

Step 7: Optimize the Design
In order to optimize comparisons of data it is necessary to collect data from the same sampling
locations used for collection of data in 2008. It is also necessary to collect data at the same time
of year which is the fall. Comparisons of data across years also requires that the methods used to
collect benthic invertebrates in 2008 will be used to perform the surveys outlined in this Phase III f \
SAP. ^ J

4.3.4.3 Detailed Study Design

Sampling Locations

Benthic invertebrate samples will be collected from 9 stream locations (Table 4-5) including two
in upper Rainy Creek (URC-1A and URC-2), four in lower Rainy Creek (LRC-1, LRC-2, LRC-
3, and LRC-5), one location downstream of the tailings impoundment (TP-TOE2) and at two
reference locations (BTT-R1 and NSY-R1).

Benthic Invertebrate Collection Method

Samples will be collected according to the procedures in SOP#BMI-LIBBY-OU3 (Attachment
B). A number of alternative metrics of benthic community status will be calculated for each
sampling station and combined to yield a Biological Condition Score. A number of alternative
measures of habitat quality will also be measured to yield a Habitat Quality Score.

4.3.4.4 Analytical Requirements

No chemical analyses are to be performed in the benthic invertebrate community study.
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4.3.4.5 Quality Control

Voucher specimens for identification will be maintained as part of the benthic invertebrate
identification.

4.4 Exposure of Mammals to Asbestos

4.4.1 Summary of Data Needs for Evaluating Effects of LA on Mammals

As discussed in the Problem Formulation (USEPA 2008d), a weight of evidence approach will
be used to evaluate ecological risks within OU3. One potential line of evidence used for
mammals is the computational hazard quotient (HQ) approach. This approach requires a)
accurate and representative measures of exposure (dose) of ecological receptors to site media,
and b) a reliable dose-response relationship for an ecologically relevant response (a decrease in
growth, reproduction and/or survival). However, in the case of LA, neither of these two types of
data are presently available for mammals. Because of this, other lines of evidence will be
considered to evaluate potential risks to mammals from LA in OU3. The other lines of
investigation under consideration are laboratory-based oral and inhalation toxicity studies of LA
in mammals, site-specific population studies, and measurements ofin-situ exposure and effect.
The Phase III data collection program is focused on measurements ofin-situ exposure and effect.
The goal is to determine if individual mammals from LA-contaminated areas have higher
exposure (tissue burdens of LA) and/or higher incidence and severity of histological lesions
and/or gross deformities than for animals from a reference area.

4.4.2 Data Quality Assessment of Existing Data

There are no existing data on in-situ measures of exposure (tissue burden of asbestos) or effects
(gross or histological lesions) in mammals at OU3.

4.4.3 Data Quality Objectives for Small Mammals

Step 1: State the Problem
Mining operations at OU3 have resulted in the release of LA to the environment, including
surface water, sediment, soils, tree bark and forest duff. Mammals may be exposed to asbestos
in these environmental media via both inhalation and ingestion. The risks to mammals
associated with these exposures to LA are not known.

Step 2: Identify the Decision
The decision to be made is whether EPA needs to develop and evaluate potential response
actions to protect mammalian ecological receptors from unacceptable risks from asbestos in soils
and forest duff in OU3. Unacceptable risks for mammals are those that result in an effect on
local population growth, reproduction, and/or survival.
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Step 3: Identify the Types of Data Needed
As described in the previous section, the Phase III data collection effort will focus on collecting
in-situ measures of exposure and effect in mammals collected from the OU3 site. This includes
animals collected from one or more areas contaminated with LA (as judged by measures of LA
in soil, duff and/or tree bark), and from a reference area. The key measurement endpoints
include 1) an estimate of the tissue burden of LA in one or more target tissues (e.g., lung, GI
tract, kidney, etc.), and 2) a measure of the severity and incidence of histological lesions in the
same tissues.

In addition, a measure of LA contamination in the area where the animals are collected is needed
to confirm that the levels of LA are as expected (elevated in the on-site areas, zero or very low in
the reference area). Therefore, a composite sample of duff and soil should be collected from the
area around each trap line in order to characterize the level of LA contamination. Ideally, this
should be done before implementation of the trapping effort to minimize the risk of collecting
data from an on-site test area where LA levels are not elevated.

Step 4: Define the Bounds of the Study

Spatial Bounds: The boundary of the OU3 initial study area is shown in Figure 2- 1 . In order to
be maximally valuable, data are needed from one or more sub-locations within the initial study
area where LA is known or suspected to be elevated in environmental media (e.g., near the / \
mined area, in a downwind direction), and from a reference area of similar habitat at some ^ •
distance in a cross-wind or up-wind direction where LA levels are zero or negligible.

Temporal Bounds: The asbestos contamination of forest soils and duff is not expected to vary
with time. However, the level of exposure of mammalian receptors to environmental media is
expected to vary over time. For example, weather may influence the releaseability of LA from
duff into the breathing zone of mammals, and activity patterns may vary over seasons. Based on
these considerations, the Phase III sampling of mammals should occur in the spring before the
birth of young of year. This will help ensure that the only individuals collected are reproducing
adults.

Target Species: There are many different species of mammalian receptors that may be exposed
to LA in OU3, but it is neither feasible nor necessary to attempt to collect organisms from each
species. Rather, attention should be focused on species most likely to be maximally exposed to
asbestos in soils and forest duff. The most important selection criteria include the following:

• Non-transitory. Some organisms migrate over long distances, and are present in the area
of the site for only a short time each year. Because of the brief interval they would be
exposed, such organisms would have less exposure than organisms that are present year
round or for most of the breeding season.
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• Small home range. Organisms that have a large home range are likely to spend a small
part of their time in and about the most heavily impacted areas of the site. Consequently,
they are likely to be less exposed than organisms that have a small home range and spend
a high fraction of their time in and about the impacted areas.

In addition to these two factors, there are a number of others that may also influence the relative
level of exposure, including the following:

• Foraging strategy - Species that forage on the ground and have a greater potential to
disturb asbestos fibers are expected to have more inhalation exposure than those that
forage in shrubs or tree foliage. Species that feed on insects in the air and carnivores that
prey on other mammals and birds are expected to be less exposed.

• Habitats and Nesting - Where species find shelter, give birth (or nest) and/or rear young
may also influence exposures. Many species burrow into the ground or create shallow
runs under forest litter. Some others will create nests/dens in existing cavities of barren
rock or dead trees. Burrowers are expected to receive higher exposures compared to
those species that live higher in trees.

• Body Size - Ingestion rates and breathing rates per unit body weight tend to be higher for
species with small body weights compared to species with higher body weights. Thus,
exposure by both oral and inhalation pathways may be highest for small receptors.

• Longevity - In humans, it is well established that risk of adverse effects is a function of
cumulative exposure. That is, risk depends both on exposure level and also on exposure
duration. For this reason, organisms that have longer life spans will tend to have higher
cumulative exposures and hence may be more likely to display adverse effects from
asbestos exposure.

Taking these factors into account, each of the feeding guilds and species identified as residing
within the area of Libby OU3 (listed in Attachment A of USEPA 2008c) were evaluated in order
to identify a list of receptors most likely to have high exposures to LA. As a result of this
evaluation, ground foraging mammals (invertivore, herbivore and omnivores) were identified as
the mammalian receptor group that is most likely to be maximally exposed to asbestos.

Step 5: Define the Decision Rule
There are four possible outcomes from the analyses of the results comparing the OU3 site results
to reference results for each of the tissues examined. The interpretation and decision rule for
each outcome is indicated in the following table:
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Case

1

2

3

4

Evidence of
Exposure

No

Yes

No

Yes

Evidence
of Effect

No

No

Yes

Yes

Interpretation

Exposures and effects, if any,
are too small to be detected and
population level effects are
unlikely.
Although exposures are
occurring, the effects, if any,
are too small to be detected and
population level effects are
unlikely.
a) The effects are due to factors
other than LA, or
b) The measurement technique
for exposure (tissue burden) is
less sensitive than the measure
of effect.
Exposure to LA is the likely
cause of the effects and
population-level impacts could
be of concern.

Decision Rule

No further investigation
or action needed.

No further investigation
or action needed.

Further investigation
may be needed to clarify
the findings.

Further study may be
required to determine if
ecologically significant
population level effects
are occurring.

If the data generated during the study are not sufficient to clearly categorize whether exposure
and/or effects have occurred, additional study may be required.

Step 6: Define the Acceptable Limits on Decision Errors
When comparing two data sets (site vs. reference), two types of decision errors are possible:

• A false negative decision error occurs when it is decided that there are no important
differences between site and reference, when significant differences actually do exist

• A false positive decision error occurs when it is decided that important differences do
exist between site and reference, when no significant differences actually exist

As discussed in USEPA (2002), the probability of decision errors when comparing two data sets
(site vs. reference) is controlled by the selection of the null hypothesis, and by selection of an
appropriate statistical method to test the null hypothesis. Two alternative forms of null
hypothesis are possible:

• Form 1. The null hypothesis is that no difference exists between site and reference. A
confidence level of 100(1-a)% is required before the null hypothesis is rejected and it can
be declared that the site data are higher than the reference data.
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€ r • Form 2. The null hypothesis is that the site is higher than reference by some amount (S)
that is considered to be biologically significant. A confidence level of 100(1- a) % is
required before the null hypothesis is rejected and it is declared that that the difference
between site and reference, if any, is smaller than S.

For the purpose of this effort, the Form 1 null hypothesis is selected for use because it is the most
familiar, is the easiest to interpret, and does not require specification of an effect that is presumed
to be significant. In accord with USEPA (2002), when the Form 1 null hypothesis is used, it is
appropriate to select a value of a that is somewhat higher than the usual value of 0.05, such that
marginal differences between site and reference are more easily identified as being significant.
In accord with this, a is set to 0.10.

Step 7: Optimize the Design

Statistical Test
The statistical test that is most appropriate for comparing tissue levels and histological lesions in
animals from the site with animals from the reference area can not be determined with certainty
until the data are obtained. However, it seems likely that the most appropriate method will be
the Wilcoxon rank sum (WRS) test (USEPA 2002). This is a non-parametric test that is well-
suited for comparison of data sets from a site and a reference area, such as will be generated for
tissue burden and histological observations in this study.

^ Number of Individuals to be Collected
The power of the WRS test to identify a difference between the site and the reference area
depends on the number of observations (i.e., number of animals) in each data set and the
variability between the observations. Figure 4-9 shows Test Performance Plots (USEPA 2002)
that indicate the probability that a statistically significant difference (p<0.1) will be detected
between the site and the reference area as a function of the number of animals collected in each
data set, the degree of variability between animals within each data set (as reflected in the
coefficient of variation, or CV), and the magnitude of the difference between site and reference.
As shown, if between-animal variability is low (CV = 0.1, Panel A), then a difference of 50%
between site and reference can easily be recognized by collection of as few as 5 animals per area.
However, if variability is higher (CV = 0.6, Panel C), then it would be necessary to collect about
20 animals per area in order to have a higher than 90% probability of detecting a 2-fold
difference.

At present, no data are available on the degree of variability in measurement endpoints (tissue
burden, histopathological score) between animals within an area, or on the potential magnitude
of difference between animals from site and reference areas. In the absence of this information,
the target number of animals per area is set to 20. Unless variability is quite high (CV > 0.6),
this should provide sufficient power to detect a difference of 1.5 to 2-fold with a probability of
about 80-95%. The minimum goal is to collect 20 individuals within one target species, with a
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maximum goal of collecting 20 individuals for each of two target species. To the extent f \
possible, the individuals collected should be adults (such that exposure duration is maximal).

At present, it is not known whether gender is an important factor that influences the level of
exposure or effect. In the absence of information, it is assumed that berween-gender variation is
not likely to be substantial, and that the data from males and females can be combined into one
data set. Therefore, to ensure representativeness, the goal is to collect 10 males and 10 females
of each species in each area, with a preference for pregnant or lactating females (this helps
ensure the individuals are adults). If important differences are detected between gender and it is
appropriate to stratify the data on this basis, the power of the test to detect differences may be
decreased, and additional study might be needed.

4.4.4 Detailed Sampling Design

Sampling Locations

In order to find exposures and effects if they are present (and minimize the chance of a false
negative), it is necessary to collect mammals at a location where exposures to asbestos are
expected to be highest. Figure 4-10 summarizes available data on the levels of LA in forest duff,
soil and tree bark at OU3. As indicated, high levels of LA were observed in the area just north
(downwind) of the mined area, in and about sampling station SL-45-03. Therefore, this location
is selected to serve as the "exposed" trapping area. s \

A reference area will be selected that is matched as closely as possible to the habitat of the
forested area at SL-45-03. The reference location must be located cross-wind or upwind of the
mined area, and must be far enough from the mined area that contamination with LA is
negligible. This will also ensure that mammals collected there will represent a separate local
population from that sampled at SL-45-03. Figure 4-11 identifies a general area that is
considered to be suitable for selection of a reference station.

Initial Field Reconnaissance

Prior to the small mammal trapping, an initial field reconnaissance will be completed to identify
the proposed sampling locations (site and reference area) for the collection effort. This will take
into account the suitability of the habitat, as well as the ability for the field teams to safely work
in the area.

In addition, composite samples of duff and soil will be collected and submitted for rapid turn-
around analysis to confirm the on-site area selected is actually characterized by elevated levels of
LA. Further details are given below.
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Target Species

Pearson and Ruggiero (2003) completed small mammal trapping in nine west-central Montana
forest stands, and found that the most common ground herbivore/omnivore species captured in
their trapping effort were the deer mouse (Peromyscus maniculatus) and the southern red-backed
vole (Clethrionomys gapperi). These are also the two most common species reported in the
sightings of ground dwelling small mammalian species in Lincoln county (Montana Tracker).
Based on this, the mammal trapping effort in Phase III will focus on the deer mouse and southern
red-backed vole.

Space between Sampling Locations

In order to ensure that the mammals collected from the OU3 site and the reference area are from
separate local populations it is necessary to ensure the trapping areas are far enough apart. The
deer mouse is the most likely organism to be collected based on the data evaluated in the
Problem Formulation (USEPA 2008d). This species has a reported home range averaging 1
hectare or less and may range from a few hundred to a few thousand square meters
(http://wAvw.natureserve.org/). The southern red-backed vole has a reported home range that
varies from 0.25 to 3.5 acres (Merritt and Merritt 1978). Experimentation by Gillis and Nams
(1998) suggests that populations separated by an inter-patch distance of 60-70 m likely would be
isolated from one another. Based on this information for the two target species the
recommended distance between the OU3 sampling location and the reference location is a
distance of 70 meters.

Trap Type

While many types of traps are available for the collection of small mammals, the small mammal
collection at Libby OU3 will use Sherman Live traps. Sherman Live traps are a type of box trap
that are the most effective for capturing small terrestrial mammals unharmed (Jones el al. 1996).
This trap is rectangular in shape with a spring-loaded door that becomes triggered once an
animal enters the trap. Box traps are recommended over simple snap traps (or kill traps) due to
reduced occurrences of predation and trap disturbance by raccoons and deer. Snap traps are
lightweight and easily triggered or moved by non-target species. In addition, once an animal is
captured in a snap trap, it becomes a likely target for predation. The heavier box trap, with solid
sides, is better suited to withstand disruption by predation. Live trapping is also preferred for the
collection of samples for histopathology examination. Animals collected from kill traps may
decompose prior to collection making tissue examination impossible.

Trap Method

In order to ensure that mammals will be successfully collected it is necessary to select the most
effective trap method. Methods for capturing mammals and in particular the use of trap arrays
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are reviewed by Jones et al. (1996). Typical methods of trap placement include transects, grids
and webs. Pearson and Ruggiero (2003) compared transect versus grid trapping arrangements
for sampling small mammal communities in two forest cover types in west central Montana.
They found that transect arrangements compared to grid arrangements yielded more total
captures, more individual captures and more species than grid arrangements in both cover types
in both of the years examined. Differences between the two methods were greatest when small
mammals were least abundant. Based on this reported efficiency and the lower level of effort
required for the line transect method compared to the grid method, the line transect trap method
will be used to collect small mammals at Libby OU3.

Trapping Effort

Trapping effort is the product of the number of traps used and the time over which those traps are
monitored. The number of traps multiplied by the number of "trap-nights" gives the number of
"trap-nights" for a particular study. Wilson et al. (1996) recommends a minimum of 500 trap
nights for a preliminary investigation of a habitat. This recommendation, however, is for
trapping designed to gather quantitative information on small mammal populations and species
diversity. The goal of the OU3 sampling effort is to at least obtain the minimum, and hopefully
the maximum, number of individuals at each sampling location. Therefore a specific number of
trap nights is not specified.

Traps are spaced within the trapping area to provide at least one trap per home range (Jones et
al., 1996). The reported home range of the deer mouse in subalpine forests ranges from 0.026 to
0.039 hectares (ha) (USEPA 1993; Fitzgerald et al., 1994). Selecting the high end of the range
and rounding up slightly, a home range size of 0.04 ha (400 m2) was used to set trap spacing.
Based on this, each trap will be spaced at least 20 m from all other traps, corresponding to an
area of about 400 m2 per trap. Assuming trap efficiency is about 50%, a total of 40 traps are
needed to capture 20 animals.

Based on this, traps will be placed along four transects of 200 meters in length, with traps set at
approximately 20 meter intervals. This results in a total of 10 traps per transect (40 total). The
distance between transects shall be at least 20 m. The trapping will continue until the target
number of organisms is obtained. The details of the small mammal trapping effort (including
trap setting, baiting, trap checks and data recording) are included as SOP MAMMAL-LIBBY-
OU3.

Measurements on Mammals Collected in Traps

The details of the measurements to be collected on small mammals captured in the traps are
described in SOP MAMMAL-LIBBY-OU3. For each of the mammals trapped, the species, live
weight and any notes of physical abnormalities will be recorded. This information will be used
to identify what species are present within each sampling area and weight may be used to
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classify age. This information may also be useful for establishing targets for any future sampling
event.

Measurements on Mammals Collected and Sacrificed

A subset of the mammals collected will be sacrificed for the examination of gross and
microscopic lesions in the lungs, gastrointestinal tract, and kidney. These mammals will be aged
by eye lens weight. The following targets were identified for histopathology examination:

• At a minimum 20 individuals for one species including 10 males and 10 females will be
collected from each trapping area (site and reference). This species is the deer mouse.
Preference will be given to collection of pregnant or lactating females.

• At a maximum 20 individuals for two species including 10 males and 10 females for each
will be collected from each trapping area (site and reference). These species are the deer
mouse and the southern red-backed vole. Preference will be given to collection of
pregnant or lactating females.

For each of the individual collected and sacrificed gross necropsy and collection of tissue
samples will be completed as detailed in SOP MAMMAL-LIBBY-OU3.

Target Tissues for Examination

Mammals collected and sacrificed from each of the sampling areas will be examined for gross
lesions, and samples of several types of tissue will be removed for subsequent tissue burden
analysis and histopathological examination. A large number of studies have been performed in
mammals to identify the effects of inhalation exposure to asbestos on the respiratory tract, and,
to a lesser degree, the effects of inhalation and ingestion exposure on other organs (e.g.
gastrointestinal tract). In animals, histological signs of tissue injury can be detected at the site of
deposited fibers within a few days (ATSDR 2001). Ingestion exposures have been associated
with lesions in the parathyroid tissue, brain tissue, pituitary tissue, endothelial tissue, kidney
tissue, and peritoneum tissue (Cunningham et al. 1977). Induction of aberrant crypt foci in the
colon (Corpet et al. 1993) and tumors of the gastrointestinal tract have also been reported.
Inhalation exposures are associated with fibrosis, lung tumors and lesions along the respiratory
bronchioles, alveolar ducts, alveoli, and lung tissue (McGavran et al. 1989, Donaldson et al.
1988, Davis et al. 1980a, 1980b, 1985, 1986). In addition, mesotheliomas have been observed
(Davis and Jones 1988, Davis et al. 1985, Wagner et al. 1974, 1980, Webster et al. 1993).

Based on this information, the target tissues selected for tissue burden and histopathology
examination in mammals are the lungs, gastrointestinal tract, and kidney. Additional tissues may
also be collected if data become available to indicate that effects are occurring in those tissues.

53



DRAFT - FOR DISCUSSION PURPOSES ONLY

Gross Necropsy and Collection of Target Tissues f ;

Each of the mammals collected will be sacrificed by cervical dislocation and a gross necropsy
performed. The body surface of each animal will be examined and denoted as normal or
abnormal with any abnormalities recorded. This includes lesions and the location of any lesions.
Once gross necropsy is completed dissection will be performed to obtain tissue samples. Prior to
tissue sample collection the organs will be examined for color, size (swelling), and other gross
abnormalities including the presence of macroscopic lesions, nodules or plaques. From each
mammal, a sample of the lung, gastrointestinal tract, and kidney will be collected and then
divided into two portions. One portion will be preserved in a formalin solution for examination
of histopathology and the second portion will be placed in a plastic container and transported on
ice for measurement of asbestos tissue burden. The details of the necropsy and collection of
target tissues is detailed in SOP MAMMAL-LIBBY-OU3.

Collection of Duff

Prior to initiation of the actual trapping effort, one composite sample of duff will be collected
from each of the proposed trapping areas (on-site and reference). These will be submitted for
rapid turn-around analysis of LA so the results can be used to confirm the acceptability of the
proposed sampling areas.

Each composite sample of duff will be collected by collecting a set of 20 grab samples at /"\
sampling nodes distributed approximately uniformly across the proposed trapping area (about 2 V /
Ha). For example, this may be achieved by establishing a 4x5 grid pattern with approximately
30 meters between nodes. At each grid node, use a template with an area of one square foot to
collect the duff sample by hand. Exclude rocks and any large pieces of wood.

4.4.5 Analytical Requirements

Measurements of Asbestos Tissue Burden

Selected tissues (lungs, gastrointestinal tract and kidney) of mammals collected at the site will be
analyzed for asbestos tissue burden. Presence of LA in lung tissue will be interpreted as an
indication of inhalation exposure, and LA in the gastrointestinal tract and kidneys will be taken
as an indication of oral exposure. Comparison of the tissue burdens from animals collected in
OU3 with those for animals collected at the reference location will be used to determine if
significant differences exist.

Tissue to be analyzed will be weighed (wet weight) and then dried and ashed. The ashed residue
will be resuspended in acid and water and an aliquot deposited on a filter for analysis by TEM.
Results will be expressed as fibers of LA per gram (wet weight) of tissue. The details of the
tissue analyses method for asbestos are detailed in SOP TISSUE-LIBBY-OU3.
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Measurements of Asbestos in Forest Duff

As described previously, one composite duff sample will be collected from each trapping area.
The duff samples will be analyzed for LA in accord with SOP DUFF-LIBBY-OU3 (Rev. 0).

Measurement of Histopathological Effects

The collection of tissues for histopathological effects is detailed in SOP MAMMAL-LIBBY-
OU3. The tissue samples will be examined by a qualified pathologist. The general procedures
are detailed in SOP HISTOPATH-OU3.

4.4.6 Quality Control

Field-Based PC Samples

No field-based QC samples are required for duff.

For LA tissue burden analyses, two types of field blanks will be prepared at a rate of 1 per 20
samples. The first blank will be an empty sampling container that is transported with the tissue
samples to the laboratory. The second blank will contain a tissue sample that does not have LA
(liver or beef from the supermarket) and is collected in the same manner as the other tissue
samples. These blanks will identify if LA is introduced in the tissue collection and transport
process.

Laboratory-Based QC Samples

No laboratory-based QC samples are required for duff.

For LA tissue burden analyses. 10% of all samples will undergo duplicate analysis by re-
preparation of a new filter and new TEM grids.
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4.5.1 Summary of Data Needs for Evaluating Effects of LA on Birds

As discussed in the Problem Formulation (USEPA 2008d), a weight of evidence approach will
be used to evaluate ecological risks within OU3. One potential line of evidence used for birds is
the computational hazard quotient (HQ) approach. This approach requires a) accurate and
representative measures of exposure (dose) of ecological receptors to site media, and b) a reliable
dose-response relationship for an ecologically relevant response (a decrease in growth,
reproduction and/or survival). However, in the case of LA, neither of these two types of data are
presently available for birds. Because of this, other lines of evidence will be considered to
evaluate potential risks to birds from LA in OU3. The other lines of investigation under
consideration are laboratory-based oral and inhalation toxicity studies of LA in birds, site-
specific populations studies, and measurements ofin-situ exposure and effect. The Phase III data
collection program is focused on measurements ofin-situ exposure and effect. The goal is to
determine if individual birds from LA-contaminated areas have higher exposure (tissue burdens
of LA) and/or higher incidence and severity of histological lesions and/or gross deformities than
for animals from a reference area.

4.5.2 Data Quality Assessment of Existing Data

There are no existing data on \n-situ measures of exposure (tissue burden of asbestos) or effects / \
(gross or histological lesions) in birds at OU3. V ..*

4.5.3 Data Quality Objectives for Collection of Birds

Step 1: State the Problem
Mining operations at OU3 have resulted in the release of LA to the environment, including
surface water, sediment, soils, tree bark and forest duff. Birds may be exposed to asbestos in
these environmental media via both inhalation and ingestion. The risks to birds associated with
these exposures to LA are not known.

Step 2: Identify the Decision
The decision to be made is whether EPA needs to consider and evaluate potential response
actions to protect birds from unacceptable risks from LA in environmental media in OU3.
Unacceptable risks for birds are those that result in effects on local population growth,
reproduction and/or survival.

Step 3: Identify the Types of Data Needed
As described in the previous section, the Phase III data collection effort will focus on collecting
in-situ measures of exposure and effect in birds collected from the OU3 site. This includes
animals collected from one or more areas contaminated with LA (as judged by measures of LA
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in soil, duff and/or tree bark), and from a reference area. The key measurement endpoints
include 1) an estimate of the tissue burden of LA in one or more target tissues (e.g., lung, GI
tract, kidney, etc.), and 2) a measure of the severity and incidence of histological lesions in the
same tissues.

In addition, a measure of LA contamination in the area where the animals are collected is needed
to confirm that the levels of LA are as expected (high in the on-site areas, zero or very low in the
reference area). Therefore, a composite sample of duff and soil should be collected from the area
around each trap line in order to characterize the level of LA contamination.

Step 4: Define the Bounds of the Study

Spatial Bounds: The boundary of the OU3 initial study area is shown in Figure 2-1. In order to
be maximally valuable, data are needed from one or more sub-locations within the initial study
area where LA is known or suspected to be elevated in environmental media (e.g., near the
mined area, in a downwind direction), and from a reference area of similar habitat at some
distance in a cross-wind or up-wind direction where LA levels are zero or negligible.

Temporal Bounds: The asbestos contamination of environmental media (forest soil, duff, tree
bark) is not expected to vary substantially over time. However, the occurrence and exposure
level of avian receptors in these media are expected to vary over time. For example, weather
may influence the reliability of LA from duff into the breathing zone of birds, and activity
patterns of the birds may vary over seasons. Based on these considerations, the Phase III
sampling of birds should occur in the spring when it is expected that reproducing adults will be
present and will represent individuals exposed over their life cycles.

Target Avian Receptor Group
There are many different species of avian receptors that may be exposed to LA in OU3, but it is
neither feasible nor necessary to attempt to collect organisms from each species. Rather,
attention should be focused on species most likely to be maximally exposed to asbestos in soils
and forest duff. The selection criteria used to identify a target avian receptor group are the same
as those used previously for mammals. Taking these factors into account, each of the feeding
guilds and species identified as residing within the area of Libby OU3 (listed in Attachment A of
USEPA 2008d) were evaluated in order to identify a list of receptors most likely to have high
exposures to LA. As a result of this evaluation, ground foraging birds (invertivore, herbivore
and omnivores) were identified as the avian receptor group that is most likely to be maximally
exposed to asbestos.

Step 5: Define the Decision Rule
There are four possible outcomes from the analyses of the results comparing the OU3 site results
to reference results for each of the tissues examined. The interpretation and decision rule for
each outcome is indicated in the following table:
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Case

1

2

3

4

Evidence of
Exposure

No

Yes

No

Yes

Evidence
of Effect

No

No

Yes

Yes

Interpretation

Exposures and effects, if any, are
too small to be detected and
population level effects are
unlikely.
Although exposures are
occurring, the effects, if any, are
too small to be detects and
population level effects are
unlikely.
a) The effects are due to factors
other than LA, or
b) The measurement technique
for exposure (tissue burden) is
less sensitive than the measure of
effect.
Exposure to LA is the likely
cause of the effects and
population-level impacts could be
of concern.

Decision Rule

No further investigation
or action needed.

No further investigation
or action needed.

Further investigation
may be needed to clarify
the findings.

Further study may be
required to determine if
ecologically significant
population level effects
are occurring.

If the data generated during the study are not sufficient to clearly categorize whether exposure
and/or effects have occurred, additional study may be required.

Step 6: Define the Acceptable Limits on Decision Errors
When comparing two data sets (site vs. reference), two types of decision errors are possible:

• A false negative decision error occurs when it is decided that there are no important
differences between site and reference, when significant differences actually do exist

• A false positive decision error occurs when it is decided that important differences do
exist between site and reference, when no significant differences actually exist

As discussed in USEPA (2002), the probability of decision errors when comparing two data sets
(site vs. reference) is controlled by the selection of the null hypothesis, and by selection of an
appropriate statistical method to test the null hypothesis. Two alternative forms of null
hypothesis are possible:

• Form 1. The null hypothesis is that no difference exists between site and reference. A
confidence level of 100(1-a) % is required before the null hypothesis is rejected and it
can be declared that the site data are higher than the reference data.
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• Form 2. The null hypothesis is that the site is higher than reference by some amount (S)
that is considered to be biologically significant. A confidence level of 100(1- a) % is
required before the null hypothesis is rejected and it is declared that that the difference
between site and reference, if any, is smaller than S.

For the purpose of this effort, the Form 1 null hypothesis is selected for use because it is the most
familiar, is the easiest to interpret, and does not require specification of an effect that is presumed
to be significant. In accord with USEPA (2002), when the Form 1 null hypothesis is used, it is
appropriate to select a value of a that is somewhat higher than the usual value of 0.05, such that
marginal differences between site and reference are more easily identified as being significant In
accord with this, a is set to 0.10.

Step 7: Optimize the Design

Statistical Test
The statistical test that is most appropriate for comparing tissue levels and histological lesions in
animals from the site with animals from the reference area can not be determined with certainty
until the data are obtained. However, it seems likely that the most appropriate method will be
the Wilcoxon rank sum (WRS) test (USEPA 2002). This is a non-parametric test that is well-
suited for comparison of data sets from a site and a reference area, such as will be generated for
tissue burden and histological observations in this study.

Number of Individuals to be Collected
As discussed above, the power of the WRS test to identify a difference between the site and the
reference area depends on the number of observations (i.e., number of animals) in each data set
and the variability between the observations (see Figure 4-9). In the absence of information on
the expected magnitude of between-animal variability, the target number of animals per area is
set to 20. Unless variability is quite high (CV > 0.6), this should provide sufficient power to
detect a difference of 1.5 to 2-fold with a probability of about 80-95%. The minimum goal is to
collect 20 individuals within one target species, with a maximum goal of collecting 20
individuals for each of two target species. To the extent possible, the individuals collected
should be adults (such that exposure duration is maximal).

For birds it is, in general, not possible to determine sex in the field. At present, it is not known
whether gender is an important factor that influences the level of exposure or effect. In the
absence of information, it is assumed that between-gender variation is not likely to be
substantial, and that the data from males and females can be combined into one data set.
Therefore, to ensure representativeness, the goal is to collect 20 individuals of each species in
each area.
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4.5.4 Detailed Sampling Design

Sampling Locations

In order to detect exposures and effects if they are present (and minimize the chance of a false
negative), it is necessary to collect birds at a location where exposures to asbestos are expected
to be highest. For mammals, an area around sampling station SL-45-03 for forest soil, duff and
tree bark was identified a having high level of LA and was selected as the "exposed" trapping
area. This same area will be used for the collection of birds.

A reference area will be selected that is matched as closely as possible to the habitat of the
forested area at SL-45-03. The reference location must be located cross-wind or upwind of the
mined area, and must be far enough from the mined area that contamination with LA is
negligible. This will also ensure that birds collected there will represent a separate local
population from that sampled at SL-45-03. Figure 4-11 identifies a general area that is
considered to be suitable for selection of a reference station.

Initial Field Reconnaissance

Prior to the bird collections, an initial field reconnaissance will be completed to confirm the
exact sample locations (site and reference area) for the effort. This will take into account the
suitability of the habitat, as well as the ability for the field teams to safely work in the area. This
field reconnaissance for birds will be coordinated with that described for mammals.

Area of Sampling Location

The trapping effort for birds at OU3 will be located in the same area as the area selected for
mammal trapping. As described above, this area is about 200 m x 80 m (1.6 hectares). Based on
the reported density of the American robin in dense conifer forests in New York, there are about
8.6 robins per hectare (USEPA, 1983), which would correspond to about 14 robins in the
trapping area. Because the goal is to collect 20 individuals of each species, it may be necessary
to expand the trapping area for birds somewhat to ensure that an adequate number of animals are
captured.

Targeted Species

The targeted avian species for collection in the mined area and forested area are the ground
foraging species (invertivore, herbivore, omnivore). Based on the number of recorded sighting
of species within these groups within Lincoln County in the Montana Natural Heritage Program
Animal Tracker (http://tleldguide.mt.gov/). the species expected to be the most commonly
collected include the American robin (Turdus migratorius), the Northern flicker (Colaptes
auratus), Townsend's Solitaire (Myadestes townsendi), warbling vireo (Vireo gilvus), winter
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wren (Troglodytes troglodytes), chipping sparrow (Sizella passerine), and pine siskin (Carduelis
pinus). Based on evaluation of habitat preferences for these species in comparison to that present
at OU3, the species expected within OU3 are the American robin, Townsend's solitaire, pine
siskin and northern flicker. Since the outcome of trapping cannot be predicted it is not possible
to exactly state which species will be collected. The goal, however, is to collect, at a minimum,
20 individuals of one ground foraging species, and at a maximum, 20 individuals each of two
species.

Space Between Sampling Locations

For the avian species identified as frequently occurring in Lincoln Co. that are classified in the
targeted receptor group of ground foraging insectivores, omnivores and herbivores, data is
available on territory sizes (home ranges) of three species (the American robin, chipping sparrow
and warbling vireo) (Table 4-6). These reported home ranges range up to 5.6 acres or 23,000 m2.
Assuming that the home range is shaped as a circle, the space between trapping locations in each
OU3 sampling location should be about 170 meters.

Collection Method

The use of mist nets for monitoring bird populations is reviewed by Ralph and Dunn (2004).
Mist netting is often used to identify what species are present within a collection area but can be
more biased and less efficient compared to census methods (visual and/or auditory surveys).
The method collects more ground-foraging and non-singing birds compared to auditory and
visual surveys and misses some species such as aerial insectivores and raptors. The method,
however, is not affected by the observer's skills at recognizing birds visually and/or their
auditory calls and unlike other census methods, allows for the physical collection of birds for
further examination (histopathology and tissue residues of contaminants). Based on the
attributes of the method, mist netting is selected for use for the collection of birds at Libby OU3.
Multiple mist nets may be operated at the same time within the trapping area. The nets are
placed and monitored as specified in SOP BIRD-LIBBY-OU3. The nets are monitored from
within 15 minutes of dawn and operated for five hours (weather permitting) each day. The nets
are moved after each day to increase the chance of capture as birds learn to avoid the nets. The
nets will be operated until the target sample size is reached (described in next sections).

Measurements on Birds Netted

The primary goal of the collection of birds is for the examination of asbestos exposures (tissue
burdens) and histopathology (the incidence and severity of histopathology lesions). A greater
level of effort is required for field sampling intended to collect enough data for quantitative
comparisons of species diversity, density and abundance of birds between sampling locations
(Ralph and Dunn 2004). Measurements will however be recorded for the birds collected in nets
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at each of the sampling locations. For each bird collected, the species will be recorded and a f
photograph taken.

Measurements on Birds Collected and Sacrificed

A subset of the birds collected will be sacrificed for the examination of gross and microscopic
lesions in the lungs, air sac, gastrointestinal tract, and kidney. The following targets are
identified for histopathology examination:

• At a minimum, at least 20 individuals of one species (ground foraging invertivore and
herbivore) from each sampling area (site and reference) will be collected.

• At a maximum at least 20 individuals each of two species (ground foraging invertivore
and herbivore) from each sampling area (site and reference) will be collected.

Target Tissues for Examination

The effects of asbestos exposures in avian species are not known. There is only one identified
study for asbestos exposure in birds (Peacock and Peacock 1965) found in the literature. This
study exposed White Leghorn chickens to asbestos (unknown origin) in tributyrin by injection
into the axillary air sac. Injection exposures are not the same as exposures that may occur to
avian species in the field resulting from ingestion and/or inhalation and thus responses may be
different. This one study, however, may yield some information on what lesions could be ..-• >.
observed in avian species exposed to LA in the field at OU3. The investigators injected asbestos \ /
into a small subcutaneous area just below the shoulder joint where it was easy to inject aerosols
or fluids into the respiratory system. They attempted to puff asbestos dust into the air sacs but
did not find this successful as the fibers adhered to the moist surface of the air sac immediately
and did not penetrate far into the lung. Finely ground fibers suspended in tributyrin did travel
deeply into the respiratory system and reached the pulmonary alveoli and were recognized
histology. When injected into the lumen of the air sac the fibers spread over the surface of
mesothelium in the air sacs and penetrated by the recurrent bronchi to the alveoli of the lung.
The reactions to the injections were inflammatory. Of the wandering cells only the macrophages
appeared to engulf fibers and transport them to neighboring subepithelial lymphoid follicles.
The injection exposures resulted in several lung tumors. In some tumors, asbestos fibers were
measured four years after exposure.

Birds collected from each of the sampling areas will be examined for gross and microscopic
pathological effects in the target tissues (lungs, air sac, gastrointestinal tract and kidney). The
incidence and severity of effects observed will be recorded and compared to those from the
reference area. These data, combined with the tissue burden data, will help define the spatial
extent of LA contamination that can impact wildlife. Interpretation of the ecological
consequences of any gross or histological lesions that are observed will be based on
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interpretation of the severity of effect observed as well as possible consultation with experts on
avian pathology and toxicology.

Gross Necropsy and Collection of Target Tissues

Each of the birds collected and targeted for collection of tissue will be sacrificed and a gross
necropsy performed. The body surface of each animal will be examined and denoted as normal
or abnormal with any abnormalities recorded. This includes lesions and the location of any
lesions. Once gross necropsy is completed dissection will be performed to obtain tissue samples.
Prior to tissue sample collection the organs will be examined for color, size (swelling), and other
gross abnormalities including the presence of macroscopic lesions, nodules or plaques. From
each bird a sample of the air sac, lung, gastrointestinal tract, and kidney will be collected and
then divided into two portions. One portion will be preserved in a formalin solution for
examination of histopathology and the second portion will be placed in a plastic container and
transported on ice for measurement of asbestos tissue burden. The details of the necropsy and
collection of target tissues is detailed in SOP BIRD-LIBBY-OU3.

Samples of Duff for Asbestos Content

Samples of duff will be collected from each of the sampling locations (site and reference) as
described for the mammal collections. This analysis will be sufficient to confirm that birds were
captured from an area of high asbestos and none (reference).

4.5.5 Analytical Requirements

Measurements of Asbestos Tissue Burden

Selected tissues (lungs, gastrointestinal tract, air sac and kidney) of birds collected at site and
reference will be analyzed for asbestos tissue burden. Tissue burden in lung will be interpreted
as an indication of inhalation exposure, and tissue burden in the gastrointestinal tract and kidneys
will be taken as an indication of oral exposure. Comparison of the tissue burdens from OU3
sample locations and the reference location will be used to establish an estimate of the spatial
extent of LA exposures recognized as being higher than background.

Tissues to be analyzed will be weighed (wet weight) and then dried and ashed. The ashed
residue will be resuspended in acid and water and an aliquot deposited on a filter for analysis by
TEM. Results would be expressed as fibers of LA per gram (wet weight) of tissue. The details
of the tissue analyses method for asbestos are detailed in SOP TISSUE-LIBBY-OU3.
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Histopathologv

The collection of tissues for histopathological effects is detailed in SOP BIRD-LIBBY-OU3.
The tissue samples will be examined by a qualified pathologist. The general procedures are
detailed in SOP HISTOPATH-OU3.

4.5.6 Quality Control

Field-Based PC Samples

No field-based QC samples are required for duff.

For LA tissue burden analyses, two types of field blanks will be prepared at a rate of 1 per 20
samples. The first blank will be an empty sampling container that is transported with the tissue
samples to the laboratory. The second blank will contain a tissue sample that does not have LA
(liver or beef from the supermarket) and is collected in the same manner as the other tissue
samples. These blanks will identify if LA is introduced in the tissue collection and transport
process.

Laboratory-Based QC Samples

No laboratory-based QC samples are required for duff.

For LA tissue burden analyses, 10% of all samples will undergo duplicate analysis by re- | |
preparation of a new filter and new TEM grids.

64



c
DRAFT - FOR DISCUSSION PURPOSES ONLY

4.6 Exposure of Amphibians to Asbestos

4.6.1 Summary of Data Needs for Evaluating Effects of LA to Amphibians

As discussed in the Problem Formulation (USEPA 2008d) and the Phase IIA SAP (USEPA
2008a), two types of data are needed to allow reliable evaluation of risks to amphibians from
exposure to LA in surface water:

• Site-specific surface water exposure-response data in amphibians
• In-situ measures of effect

The following sections discuss the availability of each type of data at present and the plans for
collection of additional data of these types during the Phase III effort.

4.6.2 Site-Specific Exposure-Response Data of LA to Amphibians

4.6.2.1 Data Quality Assessment of Existing Data

There are no existing data on the site-specific toxicity of LA in surface water to amphibians.

4.6.2.2 Data Quality Objectives for Site-Specific Toxicity Data for LA and Amphibians

Stepl: State the Problem
Mining operations at OU3 have resulted in the release of LA to the environment
including surface water, sediment and soils. Amphibians may be exposed to asbestos in
these environmental media via direct contact and ingestion. The risks associated with
these exposures to LA are not known. Information on the site-specific toxicity of
asbestos in water to amphibians provides one valuable line of evidence for investigating
if ecologically significant effects are occurring.

Step 2: Identify the Decision
The decision to be made is whether or not EPA needs to evaluate potential response
actions to protect amphibians from unacceptable risks from LA in surface water in ponds
and streams in OU3.

Step 3: Identify the Types of Data Needed
Data on the site-specific toxicity of LA in surface water to amphibians are needed as part
of a weight-of-evidence evaluation of risks to amphibians from asbestos in surface water.
Exposure of surface water samples containing LA to amphibians will allow for
identification of an exposure-response relationship between LA concentration in water
and effects on growth, development or survival.
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Step 4: Define the Bounds of the Study f

Spatial Bounds: Samples of surface water for toxicity testing with amphibians will be
collected from two or more ponds on the OU3 site that provide habitat for amphibians as
well as one reference location.

Temporal Bounds: The site-specific water samples to be collected for testing should be
collected during the times of year where asbestos concentrations in the surface waters of
OU3 site ponds are highest.

Step 5: Define the Decision Rule
Risks to amphibians will be initially evaluated using a weight of evidence approach based
on two lines of evidence, which typically is based in large part on professional judgment
(USEPA 1997).

With regard to the use of the amphibian site-specific toxicity data for LA in surface water
as one part of this weight of evidence investigation, the decision rule is as follows:

If the mortality, growth inhibition and/or incidence of malformations are
significantly higher in frog embryos exposed to site surface water compared to
laboratory reference and reference site waters, then it will be concluded that the
this line of evidence supports the conclusion that an LA-related effect is present. *~
If toxicity is not observed, then it will be concluded that this line of evidence \
supports the conclusion that an LA-related effect is absent. If the data are too
variable to draw clear conclusions about the presence or absence of effects, then
it will be concluded that this line of evidence should be considered uncertain and
given low weight in the weight of evidence evaluation (Section 4.6.4).

Step 6: Specify Tolerable Limits on Decision Errors
In evaluating the results of amphibian toxicity testing, two types of decision errors are
possible:

• A false negative decision error occurs when it is decided that there are no
significant effects on the test endpoint, when in fact there are

• A false positive decision error occurs when it is decided that there is a significant
effect on the test endpoint, when in fact there are not

The limits on decision errors are controlled by the statistical methods used to analyze the
results of the toxicity testing. Statistical evaluation of difference in response between
control and treated groups may be evaluated using parametric or non-parametric
hypothesis tests for the mortality and malformation responses, and a grouped t-test for the
growth data (ASTM El439-98).
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Step 7: Optimize the Design
In order to maximize the possibility of identifying the toxicity of LA in surface water
to amphibians in the toxicity testing, it is necessary to maximize exposures. Therefore it
is necessary to collect surface water samples from areas where amphibians are expected
to occur that also have the highest LA concentrations in water. It is also useful to test
more than one site water sample with high asbestos as well as a field reference sample to
identify if the responses observed are associated with asbestos and are reproducible
across site locations.

4.6.2.3 Detailed Study Design

Sampling Locations of Water Samples for Testing

There are four ponds on the OU3 site where amphibians are expected to occur. These include
the Mill Pond, Fleetwood Creek Pond, Carney Creek Pond and Tailings Impoundment. Surface
water samples collected from these ponds and analyzed for LA (as part of Phase I and Phase II A)
are plotted in Figure 4-12. The highest LA concentrations have been observed in the Tailings
Impoundment. Concentrations appear to be variable over time, with the highest concentrations
observed in September and April. Fleetwood Creek Pond has the next highest concentrations
with these too being variable over time with the highest concentrations observed in September
and April. Based on this, surface water samples will be collected during the spring runoff (e.g.,
April) from the Fleetwood Creek Pond and Tailings Impoundment for toxicity testing with
amphibians.

Toxicity Testing Protocol

Toxicity of the water samples will be tested using a standard laboratory protocol exposing
embryos of the frog Xenupus laevis to the water samples in a static test for 96 hours (ASTM
E1439-98). The test is designed to observe toxicity of a substance during a sensitive portion of
the lifestage for amphibians which is early embryo development. The test examines mortality,
incidence of malformation and growth inhibition. The first set of tests will be range finding tests
in which 100% of the sample (undiluted) will be tested. If no significant effects are observed
then testing is completed. If effects are observed, then the results of the range finding test are
used to establish the bounds (series of dilutions) for a definitive test. The definitive test will
provide an LCso (concentration associated with 50% mortality) for mortality and an ECso for
malformations and/or growth inhibition.

4.6.2.4 Analytical Requirements

All surface water samples collected for amphibian toxicity testing will be submitted for asbestos
analysis using transmission electron microscopy (TEM) in accord with the International
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Organization for Standardization (ISO) 10312 method (ISO 1995) counting protocols, with all f"~'*,
applicable Libby site-specific laboratory modifications, including the most recent versions of
modifications LB-000016, LB-000019, LB-000028, LB-000029, LB-000030, and LB-000066.
An aliquot of water (generally about 100 mL) will be filtered through a 47 mm mixed cellulose
acetate (MCE) filter with pore size of 0.2 um, using a backing filter with pore size of 5 um. All
amphibole structures (including not only LA but all other amphibole asbestos types as well) that
have appropriate Selective Area Electron Diffraction (SAED) patterns and Energy Dispersive X-
Ray Analysis (EDXA) spectra, and having length > 0.5 um and an aspect ratio (length:width) >
3:1, will be recorded on the most recent version of the Libby site-specific laboratory bench
sheets and electronic data deliverable (EDD) spreadsheets ("TEM Water EDD.xls"). Data
recording for chrysotile, if observed, is not required.

The target analytical sensitivity for asbestos in water is 50,000 f/L (0.05 million fibers per liter,
abbreviated as MFL). This sensitivity can be achieved by filtering 100 mL of water and
counting about 20 grid openings (GOs), assuming that each GO has an area of about 0.01 mm2,
and that filter overloading does not occur.

Stopping rules for these analyses are as follows:

1. Calculate the number of GOs needed to achieve the target sensitivity.
2. If the target sensitivity can be achieved by counting 50 or fewer GOs, count until the

target sensitivity is achieved, or until 50 LA structures are observed. If 50 LA structures * ^
are observed, finish counting the GO containing the 50th structure, then stop. \ /

3. If the target sensitivity requires more than 50 GOs, count until 50 GOs are counted, or
until 50 LA structures are observed. If 50 LA structures are observed, finish counting the
GO containing the 50th structure, then stop.

4.6.2.5 Quality Control

Field Blanks
A field blank for water shall be prepared by placing an appropriate volume of analyte-free
reagent water (e.g., ASTM Type II) into a sample collection container. Field blanks for water
will be collected at a rate of 1 field blank per 10 field samples, or 1 per sample batch, whichever
is greater.

Field Duplicates
A field duplicate for water is a field sample that is collected at the same place and time as the
original field sample. One field duplicate will be collected per 10 field samples, or 1 per sample
batch, whichever is greater. The specific stations at which field duplicates will be collected will
be determined in the field based on sampling conditions.
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Laboratory-Based Quality Control Samples
For this aspect of the Phase III investigation, the following laboratory-based QC samples should
be prepared (see Section 3.1.7.2):

• One laboratory blank
• One repreparation sample

4.6.3 In Situ Measures of Effect in Amphibians

4.6.3.1 Data Quality Assessment of Existing Data

As part of their North American Reporting Center for Amphibian Abnormalities, the United
States Fish and Wildlife Service (USFWS) have collected data on the incidence of abnormalities
in frogs and toad at a large number of National Wildlife Refuges. There are, however, no data
on the incidence of frog or toad abnormalities on OU3.

4.6.3.2 Data Quality Objectives for Amphibian In-Situ Measures of Effect

Step 1: State the Problem
Standard procedures are available for monitoring and measuring abnormalities in frogs and toads
in the field. Abnormalities are defined as missing, extra, or unusual (malformed) body parts as

^ observed in the field. These abnormalities may be malformations that represent primary error in
/ any phase of morphogenesis including cell proliferation, cell migration, differentiation,

programmed cell death or regression of larval structures. The abnormalities can be the result of
contaminant exposure, parasitic infection and/or predation and can be a measure of effects.
Comparison of the incidence of abnormalities measured in amphibians in the on site locations to
the incidence observed at appropriate reference locations provides one valuable line of evidence
for investigating if ecologically significant effects to amphibians are occurring.

Step 2: Identify the Decision
The decision to be made is whether or not EPA needs to evaluate potential response actions to
protect amphibians from unacceptable risks from LA in water in ponds and streams in OU3.

Step 3: Identify the Types of Data Needed
Data on the incidence of abnormalities are needed as part of a weight-of-evidence evaluation of
risks to amphibians from asbestos in surface water. Observations of abnormalities at one or
more areas of the site are compared to reference areas.

Step 4: Define the Bounds of the Study

Spatial Bounds: Surveys for amphibian abnormalities will be conducted at ponds in the OU3
site that may provide habitat for amphibians. These ponds include the Tailings Impoundment,

u 69



DRAFT -- FOR DISCUSSION PURPOSES ONLY

Carney Creek Pond, Fleetwood Creek Pond and the Carney Creek Pond. The results of these f ,
surveys will be compared to survey data collected at National Wildlife Refuges by the United
States Fish and Wildlife Service (USFWS) as part of their North American Reporting Center for
Amphibian Abnormalities.

Temporal Bounds: The surveys for amphibian abnormalities measure abnormalities in recently
metamorphosed frogs and toads. Based on a review of the life history of the species expected at
OU3 and the timing of similar efforts at nearby wildlife refuges, sampling needs to occur during
the late spring (late May).

Step 5: Define the Decision Rule
Risks to amphibians will be initially evaluated using a weight of evidence approach based on two
lines of evidence, which typically is based in large part on professional judgment (USEPA 1997).

With regard to the use of the amphibian abnormality data in OU3 as one part of this weight of
evidence investigation, the decision rule is as follows:

If the incidence of abnormalities in amphibians observed at OU3 sites is higher than the
range of abnormalities reported for USFWS wildlife refuges surveyed in Montana (0 to
3%), then it will be concluded that the in-situ effects data line of evidence supports the
conclusion that an LA-related effect is present. If the incidence of abnormalities is
similar to that observed at other locations in Montana, then it will be concluded that the
line of evidence supports the conclusion that an LA-related effect is absent. If the data I 1
are too variable to draw clear conclusions about the presence or absence of effects, then
it will be concluded that the line of evidence should be considered uncertain and given
low weight in the weight of evidence evaluation (Section 4.6.4).

Step 6: Specify Tolerable Limits on Decision Errors
Tolerance limits are typically controlled by the statistical methods used to analyze the results.
Since the decision rule is a comparison of ranges in incidence, quantitative tolerable limits on
decision errors are not possible.

Step 7: Optimize the Design
In order for the incidence of abnormalities measured to be comparable to the reference
information for USFWS refuge sites, it is necessary to collect the frog and toad metamorphs in a
similar manner and classify abnormalities in a similar manner.

4.6.3.3 Detailed Study Design

Sampling Locations and Initial Survey

70



r
DRAFT -- FOR DISCUSSION PURPOSES ONLY

A survey for amphibian abnormalities (frogs and toads) will be performed at each of the ponds
on the OU3 site including Carney Creek Pond, Fleetwood Creek Pond, the Mill Pond and
Tailings Impoundment. At each of these locations an initial survey will be completed to identify
breeding populations of frogs and toads. The surveys will identify which species are present and
the specific locations where the surveys for abnormalities will be performed. The initial survey
will be completed according the procedures in SOP-AMPHIBIAN-LIBBY-OU3. These surveys
need to be conducted at the start of the breeding season for frogs and toads. There are four frog
and toad species identified as potentially occurring at OU3 (USEPA 2008c) including the
western toad (Bufo boreas), the Columbia spotted frog (Rana luteiventris), the Rocky Mountain
tailed frog (Ascaphus montanus) and the Pacific treefrog (Pseudacris regilla). Specific
information on the breeding period, egg laying period and metamorphosis time for each species
is detailed in SOP-AMPHIB-LIBBY-OU3. In general breeding extends from mid-April to mid-
July.

Collection of Recently Metamorphosed Frogs and Toads (Metamorphs)

At each pond at each of two locations, recently metamorphosed frogs and toads will be collected
and examined for abnormalities. Any individuals with both hind and forelimbs emerged are
considered metamorphs. The goal is to collect 50-100 metamorphs for a minimum of one
species once during the reproductive season with a maximum of 50-100 metamorphs for two
species twice during the breeding season. The metamorphs will be collected according to the
procedures in SOP-AMPHIB-LIBBY-OU3. The procedures in this SOP are based on the SOP
developed by the USFWS for their surveys on National Wildlife Refuges. The results of these
surveys will be compared to survey data collected at National Wildlife Refuges by the United
States Fish and Wildlife Service (USFWS) as part of their North American Reporting Center for
Amphibian Abnormalities. The Lost Trail National Wildlife Refuge (NWR) in Montana was
surveyed in 2006 and 2007.

Abnormality Identification and Classification

Abnormalities will be identified and classified according to the USFWS procedures as specified
in SOP-AMPH1B-LIBBY-OU3. This assures that measurements of abnormality incidence at
OU3 are comparable to measurements on wildlife refuges that are considered to be a reference
(background). Abnormalities are gross deviations from the normal range in morphological
variation that may be the result of trauma or development. Abnormalities include malformations
(permanent structural defect resulting from abnormal development) and deformities (alteration in
an organ or structure that originally formed correctly).

4.6.3.4 A nalytical Requirements

There are no analytical requirements associated with the amphibian abnormality surveys.
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4.6.3.5 Quality Control

There are no quality control samples associated with the amphibian abnormality surveys.

4.6.4 Weight of Evidence Evaluation for Amphibians and LA in Surface Water

Risks to amphibians will be evaluated using a weight of evidence approach, which typically is
based in large part on professional judgment (USEPA 1997). The lines of evidence previously
described will be interpreted in the following manner:

Case

1

2

3

4

Toxicity1

Observed in
FETAX
Test?

No

Yes

No

Yes

Abnormalities
Observed in

Site Locations
above

Reference
Range?

No

No

Yes

Yes

Interpretation

Toxicity of LA in the
laboratory and field, if any, are
too small to be detected and
population level effects are
unlikely.
Toxicity of LA observed in the
laboratory test may not be
reflected in field observations
of abnormalities.
a) The effects observed in the
field are due to factors other
than LA, or
b) The toxicity test species is
less sensitive than those
species exposed in the field, or
c) The FETAX test did not
have a long enough exposure
period
Exposure to LA is the likely
cause of the effects and
population-level impacts could
be of concern.

Decision Rule

No further investigation or
action needed.

Further study may be required
to determine if ecologically
significant population levels
effects are occurring.

Further investigation may be
needed to clarify the findings.

Further study may be required
to determine if ecologically
significant population level
effects are occurring.

'Toxicity is defined as increased mortality, decreased growth and/or increased incidence of malformations that
is significant compared to laboratory controls and site reference.

If the weight of evidence across all available lines of evidence indicates that ecologically
significant adverse effects are occurring in amphibian populations at one or more on-site
locations, and if the weight of evidence indicates that these effects are related to the presence of
LA in site surface waters, then EPA will investigate the feasibility of reducing or eliminating LA
levels in site waters in order to reduce or eliminate the adverse effects on amphibians. If the
weight of evidence indicates that ecologically significant effects are not occurring, or that any

o
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effects that are present are not attributable to LA or other mine wastes, then no further
investigation or action will be required. If the lines of evidence are not consistent with each
other, then a final decision will be based either on the line(s) of evidence that is (are) most
trusted, or it will be concluded that the data are not sufficient to derive a reliable conclusion and
that more data are needed to support decision-making.
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5.0 OTHER DATA NEEDS FOR RI/FS

Additional geotechnical data are needed to support evaluation of remedial alternatives in the FS.
The long term effectiveness of the No Action alternative will require information to assess the
stability of mine features and their potential to release materials into the environment. In
addition, depending on the findings of the environmental sampling and human health and
ecological risk assessments, evaluation of a range of source control alternatives is anticipated in
the FS. Potential source areas to be investigated are identified as follows:

• Tailing Storage Facility;
• Coarse Tailings Pile;
• Surface Mine Area; and
• Waste Rock Piles.

This section addresses the data requirements, data quality assessment, data quality objectives,
sampling design, analytical requirements and quality control that are needed for the required
geotechnical data at OU3.

5.1 Data Requirements

This section presents the background information necessary to assess the geotechnical
engineering data requirements for OU3 RI/FS. This information is developed from various
available sources.

Tailing Storage Facility

The Tailing Storage Facility on Rainy Creek is impounded by a high-hazard, 135-feet high dam
(127 ft reported by Harding, Lawson and Associates [HLA] 1992), initially constructed in 1971
with a 50-feet high starter dam (Schafer and Assoc. 1992). The dam is classified as high hazard
due to its size and presence of hazardous constituents. The tailing dam is also known more
recently as the Kootenai Development Impoundment Dam (Billmayer 2007, Remedium 2007)
and previously as the W.R. Grace Vermiculite Tailings Impoundment or the W.R. Grace Dam,
Rainy Creek, Montana (Schafer and Associates 1992, HLA 1992). HLA is also reported to be
the original designer of the tailing dam in 1971, although data from this original design were not
identified. The dam had three downstream raises reaching its total height in 1980. The starter
dam is therefore a few hundred feet upstream from the present dam crest. The crest length is
approximately 1,150 feet and a box culvert with spillway discharge is located on the left (east)
abutment.

The surface discharge from the tailing dam is reportedly designed for one-half of the probable
maximum flood (1/2-PMF; Schafer and Assoc. 1992). An emergency spillway was previously
recommended on the right abutment to provide discharge of flows in excess of the '/z-PMF.
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Information regarding this emergency spillway was not identified. An inlet channel presently f%
extends from a pond several hundred feet upstream from the dam crest to a reinforced concrete
box culvert on the left (east) abutment with reinforced concrete flume and discharge chute
downstream from the dam. The concrete structures are reported to be partially cracked with
some rocks and debris near the inlet. A series of seepage-control pipes are located on the
downstream embankment which have been maintained periodically (Billmayer 2007a).

Previous studies have concluded that the tailing embankment is stable during static and seismic
conditions with acceptable deformations reported for an analysis assuming a maximum credible
earthquake producing a horizontal ground acceleration of O.SOg (HLA 1992). These analyses
were based on the state of Montana standards prior to development of the new Montana Dam
Safety Standards for High-Hazard Dams. Seepage through the dam has been identified as a
potential long-term stability concern, particularly if the impounded water is adjacent to the dam.
A levee was recommended in the 1992 HLA study to be located approximately 500 feet
upstream from the dam crest to prevent the pond from reaching the dam; however, the levee was
apparently not constructed.

Tailings consist of interbedded layers of soft to stiff elastic silt (60%) and loose to medium dense
poorly-graded sands and silty sand (40%) with mica and pyrite flakes. Based on borings, the
maximum thickness of tailings in the impoundment is approximately 70 to 75 feet (HLA 1992).
The loose silty sand tailing materials are reported to have liquefaction potential during seismic
events (HLA 1992).

Embankment soils consist of dense to very dense, well graded silty sands. The overall
downstream embankment slope is shown on stability models to be approximately
4(horizontal):l (vertical). The right abutment is underlain by a thick blanket of glacial outwash
and till from a few feet to 40 feet thick. The left abutment slope is blanketed by a relatively thin
mantle of slope debris and remnants of a lateral moraine near the base of the canyon slope with
an intermediate 4-feet thick zone of highly permeable, relatively clean sand. Natural foundation
soils consist primarily of dense to very dense poorly-graded gravels, dense to very dense poorly-
graded sands and moderately hard, friable pyroxenite bedrock with abundant magnetite and
pyrite (HLA 1992).

The Tailing Storage Facility covers an area of approximately 53 acres, a portion of which
contains open water area of several acres depending upon the inflow to the impoundment. The
impounded water is typically approximately 500 feet upstream of the tailings dam; however,
during extreme flood events water could be impounded adjacent to the dam. The impounded
water discharged over the spillway during the 2008 spring runoff period.

Geotechnical data including boring logs and laboratory testing were developed for this tailings
dam during the 1992 study. A long-term maintenance of this tailings dam, to be evaluated in the
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FS, will be based on existing and additional data and additional data related to the geotechnical
characteristics, confirmation of depth and extent of the tailing dam and impoundment.

Coarse Tailing Pile

The Coarse Tailing Pile is located on the hillside east of the tailing impoundment and covers an
area of approximately 140 acres. The total height of this Coarse Tailing Pile is approximately
700 feet (Google 2008) and reportedly has had some reclamation procedures applied as
discussed below. A small surface impoundment is located at the east toe of this pile covering an
area of approximately 16,000 square feet (sf). Fleetwood Creek extends along the north toe of
the Coarse Tailing Pile and storm flow events likely extend the floodplain over the toe of the
Coarse Tailing Pile although specific hydrologic/hydraulic information was not identified for
review.

A portion of the Coarse Tailing Pile appears to be at the natural angle of repose and a portion,
approximately 65 acres, is reported to be too steep or over-steepened. This over-steepened
portion was reportedly the borrow source for a tailing dam raise at some time in the past
although documentation of this activity has not been identified. A northwest portion of the
Coarse Tailing Pile extends into the upstream portion of the tailing impoundment and may have
stability concerns.

The Coarse Tailing Pile has reportedly undergone reclamation work including run-on control,
contouring for runoff control, seeding, and planting of trees (Ray 1999). The existing
reclamation work has not been reviewed as part of this data needs assessment. This reclamation
work was, however, reviewed for bond release by the Montana Department of Environmental
Quality (MDEQ 1999a).

A portion of the Coarse Tailing Pile reportedly experienced snowmelt/rain runoff erosion in
2007. This area reportedly required an estimated 6,500 cubic yards (cy) of restoration fill from
nearby waste rock and relocation of an under-road culvert which apparently caused the washout
(Remedium 2007). Information regarding implementation of this erosion restoration was not
identified for review.

Geotechnical data for the Coarse Tailing Pile was not identified. Various issues were raised
following bond release in 1999 including comparable stability and utility of reclaimed areas and
levels of asbestos on the surface of reclaimed areas and potential for continuing release (MDEQ
1999b). It appears that insufficient data exist to adequately assess the long-term stability of the
Coarse Tailing Pile or to analyze source control remedial alternatives in the FS. Such data will
include geotechnical index parameters, compaction tests and strength tests from samples
obtained from test pits and borings.
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Surface Mine Area /" ^

The Surface Mine Area covers an area of approximately 270 acres at the top of Vermiculite
mountain. The disturbed area of the Surface Mine Area is contiguous with the mine waste rock
piles immediately to the south. The former mill area was located just west of the Surface Mine
Area and all associated facilities have been removed.

The Surface Mine Area includes the former "Glory Hole" which covers an area of approximately
15 acres southeast of the former mill area and adjacent to the Waste Rock Pile area. This was
reportedly filled with miscellaneous mine waste debris (typical Class II landfill material), then
covered and seeded as part of reclamation (Ray 1999).

The Surface Mine Area was reportedly reclaimed in the 1990s including regrading, seeding and
planting (Ray 1999). This area was inspected for bond release in 1999 by the MDEQ. Issues
remaining included levels of asbestos on reclaimed areas and water quality concerns related to
potentially hazardous materials disposed in the Glory Hole and other areas (MDEQ 1999b).

No geotechnical data were identified for review from the Surface Mine Area and it appears that
insufficient data exist to evaluate alternatives for the FS. Geotechnical data are required
including test pits and borings to determine the index characteristics of soils..

Mine Waste Rock Piles

The mine Waste Rock Piles are located south of the surface mine and cover a total area of
approximately 230 acres. The toes of the Waste Rock Piles extend southwest to Carney Creek in
some locations and the side slopes appear to be roughly at the angle of repose, although some
contouring has reportedly been performed. The Waste Rock Piles consist of three major piles
south and southeast of the former mill. For the purposes of this investigation, the larger Waste
Rock Pile located to the south of the former mill site is designated WRP-1, the middle pile is
designated WRP-2 and the southeast pile is designated WRP-3.

A small waste debris area, covering approximately 3 to 4 acres was located southwest of the mill.
It was reported that miscellaneous debris (including drums) from this smaller Waste Rock Pile
was disposed in an excavated area southwest of the mill site approximately 800 feet east of the
Lower Pond (Ray Engineering 1995). Water samples were reportedly obtained during
reclamation of the small waste debris area but were not identified for review. This 1995 report
also indicated movement of mine waste on the hillside thought to be caused by seepage from a
spring and local areas of ponded water.

A landfarm was reportedly developed for treatment of wastes from a leaking underground
storage tank at or near the mill site. Information and data for this landfarm treatment facility
were not identified for review.

77



r

c

u

DRAFT - FOR DISCUSSION PURPOSES ONLY

The Waste Rock Piles are reported to have undergone reclamation activities in the 1990s similar
to the Coarse Tailing Pile and Surface Mine Area although the degree of reclamation is not
known. A landslide area at one of the Waste Rock Piles covering approximately 45 acres
exposed an old landfill in the 1990s, which was apparently reclaimed and the landfill debris was
relocated elsewhere. The MDEQ reported that the landslide area had dried out and appeared to
have stabilized (MDEQ 1999a). However, hillside springs may re-appear at various locations
depending upon snowpack and other factors. Therefore, long term stability of the Waste Rock
Piles will be evaluated in the FS under the No Action alternative.

Geotechnical data for the Waste Rock Piles were not identified and it appears there are
insufficient data to assess the long-term stability of the facilities or to analyze alternatives for a
FS. Such data needed for analysis will include bulk samples for index parameters, compaction
characteristics and strength parameters. Investigations will include test pits and geotechnical
borings.

5.2 Data Quality Assessment

This data quality assessment includes a review of the engineering data for the Tailing Storage
Facility, which primarily includes data for the impoundment dam related to stability and safety.

Because of the high-hazard rating of the tailing impoundment dam, geotechnical stability and
hydrologic reports were completed for the facility in 1992 and annual safety inspections have
been performed since that time. Annual safety inspections have found the structure to be safe
with the implementation of additional maintenance measures associated with the downstream
drainage system and with the addition of a reinforced concrete box culvert outlet through the left
abutment and concrete discharge flume and chute downstream of the dam.

The geotechnical report completed in 1992 included some 10 geotechnical borings to depths
ranging from approximately 22.5 to 77 feet below ground surface (ft bgs). The soils were
classified in accordance with American Society of Testing and Materials (ASTM) Standard D-
2487 and visual-manual procedures were performed in accordance with ASTM D-2488.
Standard Penetration Tests (SPTs) were performed in the borings in accordance with ASTM D-
1586. Selected disturbed and undisturbed soil samples were tested for moisture content, dry
density, Atterberg Limits, gradation, percent passing the No. 200 sieve, unconsolidated-
undrained triaxial shear strength, consolidation and compaction characteristics. Although the
testing procedures were not reviewed in detail, they were reportedly performed in accordance
with established ASTM procedures.

Fourteen piezometers at the tailing dam have been monitored during the annual safety
inspections. All but one of these piezometers was monitored in the 2007 inspection report, the
latest report available for review (Billmayer 2007a). The piezometer not measured is apparently
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located in the impoundment area approximately 300 feet northeast of the dam crest. A map /*~>,
showing the location of all piezometers was not included in the 2007 inspection report. Annual
monitoring of the piezometers have reportedly found the phreatic surface in the dam to be
relatively low, with a maximum height of approximately 3 to 4 feet above the dam foundation
(HLA 1992, Billmayer 2007a). Seven of the thirteen piezometers monitored contained water
during the 2007 annual inspection.

The 2007 inspection report concluded that the dam was in good to excellent condition and that
no significant structural or maintenance concerns were found that would require immediate
action (Billmayer 2007a). The emergency action plan, operational plan, routine maintenance
plan and piezometer monitoring logs were reported to be up-to-date and effectively addressed the
structure and its components. The annual dam safety inspections have reportedly been approved
by the Dam Safety Program of the Montana Department of Natural Resources (DNRC).

The 2007 dam inspection report recommended cleaning the seepage outlet drains and performing
minor maintenance work on the dam and concrete box culvert and chute spillway, some of which
was described in a Montana 310 permit application (Billmayer 2007b). Documentation has not
been identified to determine if this work has been performed.

The 2007 dam inspection report also recommended that a review of bank stability and seismic
stability be performed (Billmayer 2007a). Documentation of this review has not been identified.
The 2007 inspection report also recommended that preparation for the 5-year operational permit ....
renewal inspection be conducted no later than the fall of 2008. These recommendations | 1
included: 1) development of a complete catalog of all available documentation and reports for
the tailing dam, 2) a complete review of the stability analysis based on the latest piezometers
data, and 3) a review of the seismic stability of the embankment based on the new Montana Dam
Safety Seismic standards for high-hazard dams in Montana. Documentation for this work was
not identified for review.

As mentioned above, no geotechnical engineering data were identified for the Coarse Tailing
Pile, the Surface Mine Area or the Waste Rock Pile areas.

5.3 Data Quality Objectives

Data quality objectives (DQOs) define the type, quality, purpose and intended uses of data to be
collected (USEPA 2006). The various steps involved in the DQO process will be followed to
provide an effective project plan and to provide sufficient information to support key decisions
regarding remedial alternatives. Such steps include: 1) State the problem that the study is
designed to address, 2) Identify the decisions to be made with the data obtained, 3) Identify the
types of data inputs needed to make the decision, 4) Define the bounds (in space and time) of the
study, 5) Define the decision rule which will be used to make decisions, 6) Define the acceptable
limits on decision errors, and 7) Optimize the design using information identified in Steps 1-6.
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Stepl: State the Problem
Remedial alternatives (including No Action) to be identified and evaluated in the FS
require a sufficient amount of engineering information to support the evaluation of
implementability, effectiveness and cost. Geotechnical data have been developed
previously for the Tailing Storage Facility dam for stability and safety evaluations.
However additional data are needed to support evaluation of remedial alternatives for
both the tailings impoundment and dam. Furthermore, insufficient engineering data is
available for the Coarse Tailing Pile, Surface Mine Area, or Waste Rock Piles to evaluate
various remedial alternatives.

Step 2: Identify the Decision
The decision to be made is whether EPA needs to identify and evaluate remedial
alternatives to protect human health and/or ecological receptors from unacceptable risks
from asbestos and any other mining-related contaminants at the Tailing Storage Facility,
Surface Mine Area, Coarse Tailing Pile, and Waste Rock Piles over the long term.

Step 3: Identify Inputs to the Decision
Engineering data needed for the various areas at OU3 include:

• Boring logs and test pits with associated logging in accordance with generally
accepted ASTM standards;

• Subsurface soil sampling for bulk samples and relatively undisturbed samples;
• Geotechnical laboratory testing for index parameters such as grain size analysis

and Atterberg Limits, compaction characteristics, strength, consolidation and
permeability characteristics as necessary depending upon location of sampling;

• Installation of piezometers for assessment of groundwater and phreatic surfaces
through the various facilities;

• Installation of borehole inclinometers at various locations to assess long-term
hillside stability concerns; and

• Survey data to determine the location and elevation of borings, test pits,
piezometers and inclinometers and to verify existing slope conditions at the
facilities.

Step 4: Define the Bounds of the Study

Spatial Bounds: Total areas currently occupied by the Tailing Storage Facility, Coarse
Tailing Pile, Surface Mine Area, and Waste Rock Piles at OU3. In addition, adjacent
areas may be investigated to provide a preliminary assessment of cover soils or rock.

J
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Temporal Bounds: One season of geotechnical sampling and monitoring new piezometers
and borehole inclinometers during a typical range of annual groundwater and phreatic
surface conditions.

Step 5: Define the Decision Rule
The quality and results of engineering data from OU3 will not be used to determine if
remedial action is necessary. However, used in combination with the decision rules for
human and ecological risks and for potential environmental impacts, the decision to
recommend a particular remedial action will be made.

Step 6: Specify Tolerable Limits on Decision Errors
Acceptable limits on decision errors for engineering data from OU3 will be based on
established engineering principals, accepted ASTM standards and engineering judgment.
Typically, if data are within reasonable limits for the type of material sampled and within
the range of previous data for similar materials or previous data for the facilities, the data
will be accepted.

Step 7: Optimize the Study Design
The sampling design is based on the DQO process, the site characteristics and scale, and
anticipated needs to support identification and evaluation of remedial alternatives in the
FS process.

5.4 Sampling Design ( |

The sampling design includes various field geotechnical borings and test pits with associated
logging, sampling and testing of soils, tailings and waste rock from the borings and test pits. The
approximate location of the test pits and borings are shown on Figure 5-1 and the program is
summarized in Table 5-1. In addition to the borings and test pits at the mine area, the sampling
program includes obtaining bulk samples from potential borrow areas. Ranges of sample
numbers are provided. The lower number indicates the minimum requirement. If the material is
heterogeneous more samples than the minimum may be required, based on field observation.

The location and elevation of all borings and test pits will be determined using survey-grade
global positioning system (GPS) equipment. This equipment should provide the state plane
coordinates to the nearest tenth of a foot and should provide the elevations to the nearest tenth of
a foot based on feet above mean sea level.

All excavated test pits and boring cores will be documented with digital photography as
necessary for each of the sampling locations.
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Tailing Storage Facility

Previous investigations at the Tailing Storage Facility included a total of 10 borings developed
for the 1992 geotechnical stability investigation of the impoundment dam. A total of 14
piezometers are annually monitored for dam safety inspections. A total of five additional
borings are proposed at the Tailing Storage Facility to verify the subsurface conditions: at the
dam maximum section, at the upstream area (approximately 500 feet upstream of the
embankment) where a levee was proposed in the 1992 report, along the right abutment toe,
upstream of the left abutment adjacent to the west edge of the coarse tailing pile and
approximately 2,000 feet upstream from the dam as shown on Figure 5-1. The location of these
borings is approximate and may vary in the field depending upon accessibility. If it is not
possible to access areas of the tailing impoundment using a conventional drill rig without
extensive access fill, use of cone penetrometer test (CPT) methods with low-ground-pressure
equipment may be considered.

Previous data regarding the maximum section of the dam requires verification along the east side
of the impoundment area adjacent to the toe of the Coarse Tailing Pile. The previous
geotechnical work included a geotechnical boring approximately 1,100 feet upstream of the dam
which indicated approximately 40 feet of tailing. The area further upstream, where the Coarse
Tailing Pile is eroding into the Tailing Storage Facility impoundment area will be investigated
through the boring approximately 2,000 feet upstream from the dam. Another boring is proposed
approximately 550 to 600 feet upstream from the dam crest along the east side of the
impoundment to assess foundation condition in this area.

The borings will be advanced using a truck-mounted, 4-inch diameter rotary drill with NX coring
for drilling through boulders and bedrock. Alternatively, an auger rig could be used for borings
not penetrating rock. Based on previous drilling at the site, it is estimated that the depths of
borings will vary from approximately 30 to 90 feet. A few feet of granular access fill may be
required at some locations to achieve access over tailings. For confirmation purposes, the
drilling should penetrate native ground surface at least 5 to 10 feet into alluvium or weathered
rock.

If CPT testing is performed, such work will be performed with low-ground pressure equipment
to access areas not possible with a conventional drill rig. This method does not extract samples
of subsurface materials for laboratory testing, but rather utilizes electronic friction cone or
piezocone equipment to record the penetration resistance of subsurface strata. This data presents
a qualitative estimate of site stratigraphy, homogeneity, voids and depth to firm layers.

Samples of soils should be obtained from conventional drilling typically every 5 feet which may
consist of bulk soil samples or relatively undisturbed 3-inch outside diameter Shelby Tube
samples. Sampling from borings may be more frequent or less frequent than this depending
upon visual characterization of soils or tailings in the field.
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Two or three of the borings in the impoundment will have open-tube piezometers installed to
monitor groundwater conditions and two of the borings will have vibrating wire piezometers
installed to monitor pore pressure changes in the tailing materials. Vibrating wire piezometers
will be stainless steel units with durable pressure transducers capable of measuring pore
pressures from -50 to 1,000 kilopascals (kPa; 145 pounds per square inch, psi) with an accuracy
of plus or minus 0.1% full range. The units shall be hermetically-sealed with durable cables and
data loggers as necessary. All piezometers will be adequately protected with locking steel
casings and concrete collars as necessary.

Borings not utilized as piezometers will be back filled according to State of Montana
groundwater well abandonment procedures or applicable ASTM standards. At a minimum the
bottom portion of any boring which penetrates bedrock should be backfilled with cement grout
from the bottom up to 10 feet above the bedrock surface. The remainder of the boring will be
backfilled with either cuttings and or bentonite to prevent a preferred seepage pathway.

Testing of soils will include index parameters for grain size analysis and Atterberg Limits. It is
estimated that 8 to 10 of these tests will be required for soil and tailings from the Tailing Storage
Facility borings. In-situ moisture-density tests will be performed on at least 5 or 6 samples of
relatively undisturbed embankment and tailing materials. Compaction tests will be required on
an estimated 4 or 5 bulk samples of embankment and tailing materials. Comparison of the in-
situ moisture-density tests and compaction tests will provide an assessment of the existing
moisture and density conditions with respect to the maximum dry density and optimum moisture.

One-dimensional consolidation tests will be required on at least 2 to 4 samples of relatively
undisturbed tailing materials to assess consolidation potential during closure capping.
Permeability tests will be performed on 2 samples: one of silty tailing and one of embankment
material. Permeability data will also be obtained from triaxial tests discussed below.

Two direct shear tests will be performed: one for a relatively undisturbed sample of cohesive
tailing and one for a remolded sample of silty sand embankment material. One unconsolidated-
undrained triaxial test will be performed on a relatively undisturbed sample of silty tailing
material. Two consolidated-undrained triaxial tests will be performed: one on a relatively
undisturbed sample of silty tailings and one on a relatively undisturbed sample of embankment
material. The consolidated-undrained triaxial tests should have pore pressure measurements with
assessments of both effective and total stress parameters.

Coarse Tailing Pile

Geotechnical investigations for the Coarse Tailing Pile will require four or five test pits and one
boring. Approximate locations of the test pits are shown on Figure 5-1. The location of the test
pits and boring and may vary in the field depending upon accessibility.
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The test pits will be excavated with a large backhoe to depths of approximately 10 to 12 feet.
Slopes of test pits will be laid back to provide safe conditions as required by OSHA. The test
pits will be logged by an experienced geologist or geotechnical engineer. Bulk samples of coarse
tailing materials and underlying materials will be obtained and relatively undisturbed hand-
driven samples will be obtained as possible. The hand-driven samples will be collected in 2-inch
diameter by 4-inch long brass or stainless steel tubes. Alternatively 3-inch diameter by 6-inch
long brass or stainless steel tubes could also be used.

Two test pits should be excavated near the toe of the Coarse Tailing Pile: one approximately 100
to 200 feet west of the pond and another approximately 800 to 1,000 feet west of this. These
should be excavated to the base of the coarse tailing. Another test pit should be excavated about
mid-way up the Coarse Tailing Pile slope in a relatively stable area and another should be
excavated near the top of the Coarse Tailing Pile. One boring should be performed at an
accessible location on the Coarse Tailing Pile above the over-steepened area. This location will
be field determined based on conditions encountered and will be drilled at least 5 to 10 feet into
native subsurface materials for confirmation purposes. It is proposed that a down-hole
inclinometer be installed in this boring to assess potential slope movements over time.

Bulk samples of cover soils, coarse tailing and subsurface materials should be collected from the
test pits and boring, as applicable. These samples should be tested for index properties including
grain size analyses and Atterberg Limits as necessary depending amount of fines in the sample.
In general, if the sample contains less than 10 percent fines (silt and clay passing the No. 200
sieve), Atterberg Limits will not be required, and the grain size analyses only need to be on the
plus 200 sieve sizes. It is estimated that approximately 6 to 10 index property tests will be
required. In addition, approximately 3 or 4 samples of cover soils should be tested for organic
content.

Compaction tests, or relative density tests for cohesionless granular materials with little to no
fines, will be required for an estimated 3 samples of coarse tailing materials. Relatively
undisturbed samples will be tested for in-situ moisture-density. In addition, two samples of fine
grained coarse tailings will be tested for direct shear or consolidated-undrained triaxial
compression and two or three permeability tests will be performed on samples of Coarse Tailing
Pile and cover soil materials.

Surface Mine Area

The Surface Mine Area will be investigated with a series of test pits and one boring as shown on
Figure 5-1. Five test pits are recommended in the Surface Mine Area with associated logging
and sampling of cover soils, mine wastes and subsurface materials. The thickness of cover soils
should be recorded at each location and the soil horizon should be logged as necessary.
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Bulk samples of surface soils and subsurface materials should be obtained for index testing: /""^
grain size analyses and Atterberg Limits as necessary. It is estimated that approximately 6 to 10
samples will be obtained for testing index parameters. Additionally, cover soils should be tested
for organic content. It is estimated that approximately 4 to 5 samples will be tested for organic
content.

Mine Waste Rock Piles

The three Waste Rock Piles will be investigated through a series of five test pits and two borings.
The five test pits will include three on WRP-1 and one each on WRP-2 and WRP-3. Two of the
test pits will be excavated near the top of the Waste Rock Piles and three will be excavated in
lower portions of the Waste Rock Piles.

Two borings are proposed at the top of WRP-1 to assess the thickness of mine waste and
subsurface soil horizon for stability. These borings should extend at least 5 feet into the native
materials beneath the Waste Rock Pile for confirmation purposes. The boring near the previous
area of instability should have an inclinometer installed to assess potential movement of the
Waste Rock Pile. Approximate locations of borings and test pits shown on Figure 5-1 may vary
in the field depending upon accessibility.

Bulk samples of cover soils, waste rock and subsurface materials, as applicable should be
obtained and tested for index parameters of grain size and Atterberg Limits, as necessary. It is , .
estimated that approximately 9 to 11 index tests will be required and that approximately 4 or 5 1 I
organic content tests will be required.

Samples from borings will also be tested for compaction, strength permeability and consolidation
properties to assess short and long-term stability of the Waste Rock Piles.

Borrow Area Sampling

At least two or three nearby borrow areas will require investigation to determine the feasibility of
utilizing soils or rock for borrow materials as necessary for long-term capping requirements.
Borrow areas will be identified by Remedium and approved by EPA before implementation of
field activities. It is estimated that a total of 4 to 5 test pits will be required to identify potential
borrow areas. Sampling should be performed with samples tested for index parameters,
compaction, organic content and permeability.

5.5 Analytical Requirements

The latest revision of the ASTM standards should be followed for all geotechnical soil and rock
sampling and testing procedures. The following ASTM standards will be followed in sampling
and analysis of geotechnical samples from OU3:
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• Geotechnical Field Work should be performed in accordance with ASTM D-420 (Site
Characterization for Engineering Design and Construction Purposes).

• Subsurface soils encountered in test pits and borings should be logged by an experienced
geologist or geotechnical engineer in accordance with ASTM D-2487 (Classification of
Soils for Engineering Purposes; Unified Soil Classification System) based on visual-
manual procedures specified in ASTM D-2488 (Description and Identification of Soils;
Visual-Manual Procedure).

• Standard penetration tests during boring shall be performed in accordance with ASTM D-
1586 (Standard Test Method for Penetration Test and Split-Barrel Sampling of Soils).

• Cone penetrometer testing, if utilized, shall be performed in accordance with ASTM D-
5778 (Standard Test Method for Performing Friction Cone and Piezocone Penetration
Testing of Soils).

• Relatively undisturbed cohesive soil and tailings samples should be obtained using a
Shelby Tube in accordance with ASTM D-1587 (Standard Practice for Thin-Walled Tube
Geotechnical Sampling of Soils)

• Grain size analyses of soils should be performed in accordance with ASTM D-422
(Standard Test Method for Particle-Size Analysis of Soils) for sieve and hydrometer
analyses.

• Atterberg Limits tests should be performed in accordance with ASTM D-4318 (Standard
Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils).

• Relatively undisturbed samples should be tested for in-situ moisture and density in
accordance with ASTM D-2216 (Standard Test Method for Laboratory Determination of
Water [Moisture] Content of Soil and Rock by Mass) and ASTM D-2937 (Standard Test
Method for Density of Soil in Place by the Drive-Cylinder Method).

• Standard compaction tests for soil and tailings should be performed in accordance with
ASTM D-698 (Standard Test Method for Laboratory Compaction of Soil Using Standard
Effort; Standard Proctor).

• Relative density of cohesionless granular materials should be tested in accordance with
ASTM D-4253 (Standard Test Method for Maximum Index Density and Unit Weight of
Soils Using a Vibratory Table) and ASTM D-4254 (Standard Test Method for Minimum
Index Density and Unit Weight of Soils and Calculation of Relative Density).
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• Direct shear tests of undisturbed and remolded soils should be performed in accordance f"
with ASTM D-3080 (Standard Test Method for Direct Shear Test of Soils Under
Consolidated Drained Conditions).

• Unconsolidated undrained triaxial tests on cohesive tailings and soils should be
performed in accordance with ASTM D-2850 (Standard Test Method for Unconsolidated
Undrained Triaxial Compression Test of Cohesive Soils).

• Consolidated undrained triaxial tests on soils should be performed in accordance with
ASTM D-4767 (Standard Test Method for Consolidated Undrained Triaxial Compression
Test for Cohesive Soils).

• Consolidation tests of soils and tailings should be performed in accordance with ATSM
D-2435 (Standard Test Method for One-Dimensional Consolidation Properties of Soils).

• Organic content of soils should be performed in accordance with ASTM D-2974
(Standard Test Methods for Moisture, Ash, and Organic Matter of Peat and Other
Organic Soils).

• Open tube piezometers will be installed in accordance with ASTM 5092 (Design and
Installation of Ground Water Monitoring Wells in Aquifers)

(• Vibrating wire piezometers will be installed in accordance with USBR or Corp of \
Engineers requirements

• Borehole inclinometers will be installed and monitored in accordance with ASTM D-
6230 (Test Method for Monitoring Ground Movement Using Probe-Type Inclinometers)

5.6 Quality Control

Quality control will be performed on a continuous basis by site personnel as work progress in the
field. Field record books will be maintained as necessary and field logs will be maintained and
copied daily to eliminate the possibility of lost data. Approximately 5 to 10 percent additional
samples will be collected in the field, beyond those specified, for later testing if test results
appear to be in error.

Samples will be handled, packaged, labeled and shipped to the testing laboratory in accordance
with accepted ASTM and EPA standards. All testing by the laboratory will be performed in
accordance with accepted ASTM standards including all required data and information reporting
required by the standards.
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Field logs of borings and test pits will be reviewed and corrected as necessary based on the
laboratory testing. The geotechnical report will be developed by consultants for W.R. Grace and
reviewed by the various parties involved in the program.

Surveying for location and elevation of borings and test pits will be performed in accordance
with accepted survey standards of the American Congress on Surveying and Mapping (ACSM)
and the National Society of Professional Surveyor (NSPS).
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6.0 SAMPLE HANDLING AND DOCUMENTATION

6.1 Field Procedures

6.1.1 Sample Documentation and Identification

Data regarding each sample collected as part of Phase III sampling activities will be documented
in accord with OU3 SOP No. 9 (Rev. xx) using Libby OU3-specific field sample data sheets
(FSDS). At the time of collection, each sample will be labeled with a unique 5-digit sequential
identification (ID) number. The sample IDs for all samples collected as part of Phase III
sampling activities will have a prefix of "P3" (e.g., P3-12345). Information on whether the
sample is representative of a field sample or a field-based QC sample (e.g., field blank, field
duplicate/split) will be documented on the FSDS.

Each field sampling team will maintain a field log book. The log book shall record all
potentially relevant information on sampling activities and conditions that are not otherwise
captured on the FSDS forms. Examples of the type of information to be captured in the field log
include:

• Names of team members
, • Current and previous weather conditions
/ • Field sketches

• Physical description of the location relative to permanent landmarks
• Number and type of samples collected
• Any special circumstances that influenced sample collection
• Any deviations from sampling SOPs
• For ABS samples, the location description (what trails and areas) the ABS activities were

performed in

As necessary for sample collection and location documentation, photographs will be taken using
a digital camera. GPS coordinates will be recorded for all sampling locations on the FSDS form.
A flag, stake or pole identifying the sampling station will be placed at or near the location for
future identification.

6.1.2 Sample Containers and Preservation

All sample containers used for sample collection and analysis for this project will be prepared
according to the procedures contained in the EPA document, Specifications and Guidance for
Obtaining Contaminant-Free Sample Containers, dated December 1992. This document
specifies the acceptable types of containers, the specific cleaning procedures to be used before
samples are collected, and requirements relevant to the containers and cleaning procedures. The
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analytical laboratories will supply all sample containers utilized for this investigation. If field f~\
f \

personnel observe any cracked or dirty containers, or if the appropriate preservative is missing in *
the sample bottles, those containers will be discarded and the laboratory will be notified of the
problem to prevent its re-occurrence.

Table 6-1 identifies the appropriate sample containers for the analysis methods used in Phase III
sampling activities.

6.1.3 Holding Times

There are no holding time requirements for the analysis of asbestos.

6.1.4 Chain of Custody and Shipment

Field sample custody and documentation will follow the requirements described in OU3 SOP
No. 9 (Rev. xx). Sample packaging and shipping will follow the requirements described in OU3
SOP No. 8 (Rev. 0).

A chain-of-custody (COC) form specific to the Libby OU3 sampling shall accompany every
shipment of samples to the analytical laboratory. The purposes of the COC form are: a) to
establish the documentation necessary to trace possession from the time of collection to final
disposal, and b) to identify the type of analysis requested. All corrections to the chain-of-
custody record will be initialed and dated by the person making the corrections. Each COC form f )
will include signatures of the appropriate individuals indicated on the form. The originals will
accompany the samples to the laboratory and copies documenting each custody change will be
recorded and kept on file. One copy of the COC form will be kept by field personnel.

All required paper work, including sample container labels, chain-of-custody forms, custody
seals and shipping forms will be fully completed in ink (or printed from a computer) prior to
shipping of the samples to the laboratory. Shipping to the appropriate laboratory from the field
or sample storage will occur through overnight delivery.

All samples that may require special handling by laboratory personnel to prevent potential
exposure to LA or other hazardous substances will be clearly labeled.

6.2 Laboratory Procedures

6.2.1 Chain of Custody

Upon sample receipt, the laboratories will implement the following procedures:

• A sample custodian will be designated.
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• Each sample shipment will be inspected by the sample custodian to assess the condition
of the shipping container and the individual samples. The enclosed COC form will be
reviewed and cross-referenced with all the samples in the shipment. Any discrepancies
or abnormalities in samples will be noted and the EPA Project Manager or the
appropriate delegate will be promptly notified. The EPA Project Manager shall be
notified by telephone at (303) 312-6579 or email at lavelle.bonita@epa.gov.

• The COC form will be signed by the sample custodian and placed in the project file.
• Sample storage will be secured in the appropriate environment (i.e., refrigerated, dry,

etc.), sample storage records and intra-laboratory sample custody records will be
maintained, and sample disposal and disposal date will be properly documented.

• Internal COC procedures will be followed by logging and assigning a unique laboratory
sample number to each sample upon receipt (this number identifies the sample through
all further handling at the laboratory).

• Internal logbooks and records will maintain the COC throughout sample preparation,
analysis, and data reporting. These records will be kept in the project files.

• The original chain-of-custody record will be returned to the Project QA Officer with the
resulting data report from the laboratory.

Chain-of-custody will be maintained until final disposition of the samples by the laboratory and
acceptance of analytical results.

6.2.2 Documentation and Records

Data reports will be submitted to EPA in accordance with the procedures described in Section
6.2.3 below. Data reports shall include a case narrative that briefly describes the number of
samples, the analyses, and any analytical difficulties or QA/QC issues associated with the
submitted samples. The data report will also include signed chain-of-custody forms, analytical
data summary report pages, and a summary of laboratory QC sample results and raw data, where
applicable. Raw data are to consist of instrument preparation and calibration logs, instrument
printouts of field sample results, laboratory QC sample results, calibration and maintenance
records, chain-of-custody check in and tracking, raw data count sheets, spectra, micrographic
photos, and diffraction patterns.

6.2.3 Data Deliverables

Asbestos data generated during this project will be entered into Libby-specific EDD spreadsheets
by appropriately trained data entry staff. The data will include all relevant field information
regarding each environmental sample collected, as well as the analytical results provided by the
laboratory. Analytical results will include the structure-specific data for all TEM analyses. All
data entry will be reviewed and validated for accuracy by the laboratory data entry manager or
appointed delegate.
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All asbestos EDDs will be submitted to EPA technical contractors (SRC) electronically. x"^
Whenever possible, data files should be transmitted by e-mail to the following address: *

LibbyOUSffisyrres.com

When files are too large to transmit by e-mail, they should be provided on compact disk to the
following address:

Lynn Woodbury
Syracuse Research Corporation
999 18th Street, Suite 1975
Denver CO 80202
(303)357-3127

All original data records (both hard copy and electronic) will be cataloged and stored in their
original form until otherwise directed by the Project Manager. At the termination of Phase III,
all original data records will be provided to the EPA Project Manager in a format specified by
EPA for incorporation into the OU3 project files.

6.2.4 Archival and Final Disposition

All sample materials, including filters, grids, and cassettes will be maintained in storage at the
laboratory unless otherwise directed by EPA. When authorized by EPA, the laboratory will be ( )
responsible for proper disposal of any remaining samples, sample containers, shipping
containers, and packing materials in accordance with sound environmental practice, based on the
sample analytical results. The laboratory will maintain proper records of waste disposal
methods, and will have disposal company contracts on file for inspection.
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7.0 DATA MANAGEMENT

7.1 Data Management Applications

All data generated as part of the Phase III sampling will be maintained in an OU3-specific
Microsoft® Access database. This will be a relational database with tables designed to store
information on station location, sample collection details, preparation and analysis details, and
analytical results. Results will include asbestos data (including detailed structure attributes for
TEM analyses).

As needed, EPA staff and designated contractors will develop tabular and graphical data
summaries, perform statistical analyses, and generate maps using commercially-available
applications such as Microsoft® Access and Excel and ArcGIS®.

7.2 Roles and Responsibilities for Data Flow

7.2.1 Field Personnel

W.R. Grace Contractors will perform all Phase III sample collection in accordance with the
project-specific sampling plan and SOPs presented above. In the field, sample details will be
documented on hard copy media-specific FSDS forms and in field log books (see Section 6.1.1).
COC information will be documented on hard copy forms (see Section 6.1.4). FSDS and COC
information will be manually entered into a field-specific1 OU3 database using electronic data
entry forms. Use of electronic data entry forms ensures the accuracy of data entry and helps
maintain data integrity. For example, data entry forms utilize drop-down menus and check boxes
whenever possible. These features allow the data entry personnel to select from a set of standard
inputs, thereby preventing duplication and transcription errors and limiting the number of
available selections (e.g., media types). In addition, entry into a database allows for the
incorporation of data entry checks. For example, the database will allow a unique sample ID to
only be entered once, thus ensuring that duplicate records cannot be created.

Entry of FSDS forms and COC information will be completed weekly, or more frequently as
conditions permit. Copies of all FSDS forms, COC forms, and field log books will be scanned
and posted in portable document format (PDF) to a project-specific file transfer protocol (FTP)
site weekly. This FTP site will have controlled access (i.e., user name and password are
required) to ensure data access is limited to appropriate project-related personnel. File names for
scanned FSDS forms, COC forms, and field log books will include the sample date in the format
YYYYMMDD to facilitate document organization (e.g., FSDS_20070831.pdf).

1 The field-specific OU3 database is a simplified version of the master OU3 database. This simplified database
includes only the station and sample recording and tracking tables, as well as the FSDS and COC data entry forms.
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After FSDS data entry is completed, a copy of the field-specific OU3 database will be posted to
the project-specific FTP weekly, or more frequently as conditions permit. The field-specific
OU3 database posted to the FTP site will include the post date in the file name (e.g.,
FieldOU3DB_20070831 .mdb).

7.2.2 Laboratory Personnel

Each of the laboratories performing analyses for the Phase III sampling are required to utilize all
applicable Libby-specific Microsoft® Excel spreadsheets for data recording and electronic
submittals (see Section 6.8). Upon completion of the appropriate analyses, EDDs will be
transmitted via email to a designated email distribution list within the appropriate turn around
time. Hard copies of all analytical laboratory data packages will be scanned and posted as a PDF
to the project-specific FTP site. File names for scanned analytical laboratory data packages will
include the laboratory name and the job number to facilitate document organization (e.g.,
LabX_12365-A.pdf).

7.2.3 Database Administrators

Day-to-day operations of the master OU3 database will be under the control of EPA contractors.
The primary database administrator will be responsible for sample tracking, uploading new data,
performing error checks, and making any necessary data corrections. New records will be added
to the master OU3 database within an appropriate time period of FSDS and/or EDD receipt. ^ ^

Incremental backups of the master OU3 database will be performed daily Monday through
Thursday, and a full backup will be performed each Friday. The full backup tapes will be stored
off-site for 30 days. After 30 days, the tape will be placed back into the tape library to be
overwritten by another full backup.

Each Friday, a copy of the master OU3 database will be posted to a project-specific FTP site to
allow timely access to results by data users. The master OU3 database posted to the FTP site
will include the post date in the file name (e.g., MasterOU3DB_20070831.mdb).

7.3 Data Storage

All original data records (both hard copy and electronic) will be cataloged and stored in their
original form until otherwise directed by the EPA Project Manager. At the termination of this
project, all original data records will be provided to the EPA Project Manager in a format
specified by EPA for incorporation into the site project files.
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8.0 ASSESSMENT AND OVERSIGHT

Assessments and oversight reports to management are necessary to ensure that procedures are
followed as required and that deviations from procedures are documented. These reports also
serve to keep management current on field activities. Assessment, oversight reports, and
response actions are discussed below.

8.1 Assessments

8.1.1 Field Oversight

All individuals who collect samples during field activities will be provided a copy of this SAP
and will be required to participate in a pre-sampling readiness review meeting to ensure that
methods and procedures called for in this SAP and associated SOPs are understood and that all
necessary equipment is on hand. EPA may perform random and unannounced field audits of
field sampling collection activities, as may be deemed necessary.

8.1.2 Laboratory Oversight

All laboratories selected for analysis of samples for asbestos will be part of the Libby analytical
team. These laboratories have all demonstrated experience and expertise in analysis of LA in
environmental media, and all are part of an on-going site-specific quality assurance program
designed to ensure accuracy and consistency between laboratories. These laboratories are
audited by EPA and NVLAP on a regular basis. Additional laboratory audits may be conducted
upon request from the EPA, as may be needed.

8.2 Response Actions

If any inconsistencies or errors in field or laboratory methods and procedures are identified,
response actions will be implemented on a case-by-case basis to correct quality problems. All
response actions will be documented in a memo to the EPA RPM for OU3 at the following
address:

Bonita Lavelle
U.S. EPA Region 8
1595 Wynkoop Street
Denver, CO 80202-1129
E-mail: iaveile.bonitat'giepa.gov

Any problems that cannot be corrected quickly through routine procedures may require
implementation of a corrective action request (CAR) form.
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8.3 Reports to Management

Field and analytical staff will promptly communicate any difficulties or problems in
implementation of the SAP to EPA, and may recommend changes as needed. If any revisions to
this SAP are needed, the EPA RPM will approve these revisions before implementation by field
or analytical staff.
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9.0 DATA VALIDATION AND USABILITY

9.1 Data Validation and Verification Requirements

Data validation consists of examining the sample data package(s) against pre-determined
standardized requirements. The validator may examine, as appropriate, the reported results, QC
summaries, case narratives, COC information, raw data, initial and continuing instrument
calibration, and other reported information to determine the accuracy and completeness of the
data package. During this process, the validator will verify that the analytical methodologies
were followed and QC requirements were met. The validator may recalculate selected analytical
results to verify the accuracy of the reported information. Analytical results will then be
qualified as necessary.

Data verification includes checking that results have been transferred correctly from laboratory
data printouts to the laboratory report and to the HDD. Some of the data verification checks are
performed as a function of built-in quality control checks in the Libby-specific data entry
spreadsheets. Additional verifications of field and analytical results will be performed at a
frequency of 10%. This initial rate may be revised as samples are analyzed and results
evaluated. Data validation, review, and verifications must be performed on sample results before
distribution to the public for review.

9.2 Reconciliation with Data Quality Objectives

Once all samples have been collected and analytical data has been generated, data will be
evaluated to determine if DQOs were achieved. Evaluation of the Phase III data will include a
qualitative and quantitative review of all QC samples and all deviations from sampling and
analysis plans described in this report, along with conclusions regarding the reliability of the data
for their intended use. Results of the data quality evaluation will in general be reported in the
Baseline Human Health Risk Assessment, the Baseline Ecological Risk Assessment, and the
final RI Report for OU3.
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r TABLE 3-1
SCREENING LEVEL RISK CALCULATIONS FOR AMBIENT AIR

Station
ID

A-1
A-2
A-3
A-4
A-5
A-6
A-7

A-8
A-9
A-10
A-11
A-1 2
Mean
Stdev

CV
Typical Risk (a)

High-end Risk (b)

Mean Concentration (LA f/cc)
Phase I

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00000
0.00000

-
O.OE+00

O.OE+00

Phase II

0.00000
0.00086
0.00006

0.00000
0.00133
0.00000
0.00064
0.00000
0.00036
0.00052

1.43
1.1E-07

8.6E-07

Combined
0.00000
0.00000
0.00000
0.00000
0.00057
0.00004
0.00000
0.00000
0.00133
0.00000
0.00064
0.00000
0.00022
0.00042

1.96
6.4E-08
5.2E-07

o (a) Assumes exposure 2 hrs/day, 25 days/yr, from age 10 to age 35
(a) Assumes exposure 8 hrs/day, 50 days/yr, from age 10 to age 35

u
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TABLE 3-2 SUMMARY OF SURFACE WATER SAMPLES COLLECTED AND ANALYZED FOR NON-ASBESTOS CONTAMINANTS

Location

Carney deck

Seeps

Flcelwood Creek

Mil l Pond

Tailings 1'ond

Upper Rainy Creek

Lower Rainy Creek

Station
CC-1
CC-2
CC-Pond
CCS-1
CCS-6
CCS-8

CCS-9

CCS- 11

CCS- 14

CCS- 16

{•"C-l

FC-2

KC-Pond

MP
TP

TP-Toel

TP-Toe2

UTP1

URC-1

URC-1A

URC-2

LRC-I

LRC-2

LRC-3
LRC-4
LRC-5
LRC-6

Phase I

Fall

X

X

-
X

X

X

X

X

X

X

X

X

X

X

X

X

X

—
X

-
X

X

X

X

X

X

X

Phase 11

Spring

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Summer

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Fall

—
~
~
-
-
-

—
--

—
-
-
--
~
-
~
~
~

—
~
--
~
-
~
~
~
~
--

Number of Samples

Metals

3
3
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3

4
3
2
3
3
3
3
3
3
3

Pest.

3

3

PCBs

2

3

VOCs

3

3

SVUL'S/
PAHs

1

1

1

>.:3-

3

HC

3
3
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
4
3
2
3
3
3
3
3
3
3

NO2/NO3

3
3
2
3
3
3
3
3
3
3
3
3
3
3 .
3

' • 3 ~
3

4
3
2
3
3
3
3
3
3
3

Rads

3

3

An ions

3
3
2
3
3
3
3
3
3
3
3
3
3
3
3
3 • •
3

4
3
2
3
3
3
3
3
3
3

80 80 80

Includes both a shallow and deep sample from this station

Shaded cells indicate the anticipated number of samples. Samples have been collected however results have not yet been submitted by the lab. Current as of December 9, 2008.
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TABLE 3-3 SUMMARY OF SEDIMENT SAMPLES COLLECTED AND ANALYZED FOR NON-ASBESTOS CONTAMINANTS

Location

Carney Creek

Seeps

Fleelvvood Creek

Mil l Pond

Tailings Pond

Upper Rainy Creek

Lower Rainy Creek

Station
CC-1
CC-2
CC-Pond
CCS-1
CCS-6
CCS-8
CCS-9
CCS- 11
CCS- 14
CCS- 16
FC-1
FC-2
FC-Pond
MP
I P
TP-Toel
TP-Toe2
URC-I
URC-IA
URC-2
LRCJ
LRC-2
LRC-3
I.RC-4
l.RC-5
LRC-6

Phase 1
Fall

X

X

—
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

~
X

X

X

X

X

X

X

Phase II
Spring

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Summer

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Fall
~
—
~
~
~

—
—

—
~
-

—-
~
~
~
—
~
-

—
—
~
~
~
~
~
-

Number of Samples
Metals

3
: - 3 . '

10
3
3
3
3
3
3
3
3
3
1 1
11
35
3
3
3
2
3
3
3
3
i
J

3
3

Pest.

1

1

I'CBs

2 )

3
3
3
3
3
i
,1

VOCs

3

3

SVOCs

3

3

PAHS
i

3

2
2

3
I
I
2
3
9
10
23

3
I

3

3
I

I

HC

3
3
10
3
3
3
3
3
3
i
,5

3
3
I I
11
35
3
3
3
2
3
3
3
3
3
3
3

Anions

3
3
10
3
3
3
3
3
3
3
3
3
1 1
1 1
35
3
3
3
2
3
3
3
3
3
3
3

Total 132 7 20 6 6 72 132 132

Shaded cells indicate the anticipated number of samples Samples have been collected however results have not yet been submitted by the lab Current as of December 9, 2008
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TABLE 3-4. SCREENING LEVEL RISK CALCULATIONS FOR SURFACE WATER

Category

Metals

Hydrocarbons

Nitrogen
Compounds

Radionudides

Anions

Detected Analytes

Aluminum
Barium
Copper
Manganese
Vanadium
Iron
Total Extractable Hydrocarbons
Benzene
C5 lo CB Aliphatics
Total Purgeable Hydrocarbons
Nitrite
Nitrate
Gross Alpha
Gross Alpha MDC
Gross Beta
Gross Beta MDC
Fluoride
Sulfate

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
pCi/L
pCi/L
_p_Ci/L
pCi/L
mg/L
mg/L

Frequency

Detect

1
77
1

15
4
6
3
1

3
3
10
39
5
3
3
3

75
77

Total

77
77
77
77
77
77
77
77
77
77
77
67
5
3
3
3

77
77

Mean

0.09
0.43

0.002
0.06

0.01
0.08

0.306
0.0005
0.021
0.021
0.01

0.14

1.53

2.23
6.78

2.95

0.41

18.3

Max

0.11

1
0.004
0.98
0.01

1.41

0.571
0.0007
0.062
0.053
0.08

1.51

2.5
2.3
9

3.7
1.1
64

Ref.

Cone

1.0

1.0

15
15
50
50

250

oRfD (mg/kg-d)

Value

1.0E+00
2.0E-01
4.0E-02
4.7E-02
5.0E-03
7.0E-01
2.9E-02
4.0E-03
1.7E+00
2.9E-02
1.0E-01
1.6E+00

6.0E-02
7.1E+00

Source

I
I
I
I
P
S
C
I

R10
C
I
I

I
C

oSF (mg/kg-d)- 1

Value

5.5E-02

2.3E-06
2.3E-06
7.0E-07
7.0E-07

Source

1

C
C
C
C

Screening Level
Risk Estimates

(Direct Ingestion)

HQ

0.000
0.020
0.000
0.082
0.008
0.008
0.078
0.001
0.000
0.007
0.003
0.004

0.072
0.035

Cancer

6.0E-08

9.8E-09
9.0E-09
1.1E-08
4.3E-09

Screening Level
Risk Estimates
(Fish Ingestion)

HQ

0.000
0.002
0.000
0.007
0.001
0.001
0.007
0.000
0.000
0.001
0.000
0.000

0.006
0.003

Cancer

5.2E-09

8.6E-10
7.9E-10
9.2E-10
3.8E-10

Total 0.318 9.4E-08 0.028 8.2E-09
Notes
I = IRIS
P = PPRTV
S = Oak Ridge
H = HEAST
R10 = USEPA Region 10
C = Calculated from Reference Concentration, assuming Target HQ = 1 or Target Risk = 1E-06 and ingestion of 2 L/day by a 70-kg individual

Human Exposure Assumptions (Direct Intake)
IR

BW
EF
ED

HIF(nc)
HIF(c)

L/day
kg
days/yr
yrs
L/kg-d
Ukg-d

2
70
50
30

3.9E-03
1.7E-03

Human Exposure Assumptions (Fish Ingestion)
IR

BCF
BW
EF
ED

HIF(nc)
HIF(c)

kg/day
L/kg
kg
days/yr
yrs
kg/kq-d
kg/kg-d

0.025
1.0
70

350
30

3.4E-04
1.5E-04

Initial Screen Surface water v3.xls
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TABLE 3-5 SCREENING LEVEL RISK CALCULATIONS FOR HUMAN EXPOSURE TO SEDIMENT

Category

Metals

VOC

Polycyclic
Aromatic
Hydrocarbons
(PAHs)

Extractable
Hydrocarbons

Volatile
Hydrocarbons

Anions

Analyte

Aluminum
Arsenic
Barium
Boron
Cadmium
Chromium
Cobalt
Copper
Iron
Manganese
Nickel
Selenium
Thallium
Vanadium
Zinc
Mercury
Methyl acetate
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
C11 to C22 Aromalics
C19toC36 Aliphatics
C9toC18Aliphatics
C9toC10 Aromatics
C9 to C12 Aliphatics
Naphthalene
Toluene
Fluoride

Detection
Frequency

Detect
124
45
124
8
4

124

118
124
124

124

122
4
41

124

124
2
3
1

1
1

1

1
1
1
2

50
50
33

13

20
2
1

59

Total
124
124
124
124
124

124

124
124
124

124
124
124
124

124
124
124

5
71

71
71

71

71
71
71
71

66
66
66

124

124
124
124

124

Mean
(mg/kg)

18503
1.74
1110
5.40
0.88
234

28.98
49.58
28897

1030.78
59.53
4.14
0.70
50.16
40.15
0.18
0.29
0.89
0.89
0.89
0.89
0.89
0.89
0.89
0.84
97.05
148.44
95.98
7.46
8.37
0.33
0.15
1.73

Max
(mg/kg)

40700
7

4930
11
1

988
75
175

62900
12700
226
5

4.3
105
94
0.2

0.59
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
507
739
590
63
58
2.8
0.49
14

Toxicity Factors

oRfD
1.0E+00
3.0E-04
2.0E-01
2.0E-01
1.0E-03
3.0E-03
3.0E-04
4.0E-02
7.0E-01
2.4E-02
2.0E-02
5.0E-03
6.5E-05
5.0E-03
3.0E-01
3.0E-04
1.0E+00

4.0E-02

3.0E-02
2.0E-02
2.0E+00
3.0E-02
1.0E-01
3.0E-02
2.0E-02
8.0E-02
6.0E-02

Source
P

P
H
P
I
I
I
S
S
I
I
H

I

I
R10
R10
R10

R10

R10
I

1
1

oSF

1.5E+00

7.3E-01
7.3E+00
7.3E-01
7.3E-02
7.3E+00

7.3E-01

Source

I

Max Risk

HO
0.008
0.005
0.005
0.000
0.000
0.064
0.049
0.001
0.018
0.104
0.002
0.000
0.013
0.004
0.000
0.000
0.000

0.000

0.000
0.005
0.000
0.004
0.000
0.000
0.000
0.000
0.000

Cancer

8.8E-07

1.4E-07
1 .4E-06
1.4E-07
1 .4E-08
1 .4E-06

1 .4E-07

TOTAL
Notes
I = IRIS
P = PPRTV
S = Oak Ridge
H = HEAST
R10 = USEPA Region 10

Human Exposure Assumptions
IR 100 mg/day
BW 70 kg
EF 50 d/yr
ED 30 yr
HIF(nc) 1.96E-07 kg/kg-day
HIF(c) 8.39E-08 kg/kg-day

0.28 4.1E-06

Initial Screen Sediment v3.xls



c
TABLE 3-6 SUMMARY OF GROUND WATER SAMPLES COLLECTED AND ANALYZED FOR NON-ASBESTOS CONTAMINANTS

Location

Wells

Station

Well A
WellC
Well D
W e l l E

W e l l H

Phase II

Summer

X

X

X

X

X

Fall

X

X

X

X

c

Spring11

X

X

X

X

X

Number of Samples3

Metals

2
2
2
2

1

Pest. PCBs VOCs

SVOCs/
PAHs

1

1

1

HC

2
2
2
2

1

NO2/NO3

2
2
2
2

1

Rads

2
2
2
2

1

Anions

2
2
2
2

1

Total

' As of December 2008
b Anticipated sampling date May 2009.

Well was dry. no sample could be collected

Phase 1-2 Data Summary.xls



c
TABLE 3-7 SCREENING LEVEL RISK CALCULATIONS FOR GROUNDWATER

Category

Metals

Hydrocarbons

Nitrogen
Compounds

Radionuclides

Anions

Analyte

Barium

Cadmium

Copper

Manganese

Iron

Zinc

Total Extractable Hydrocarbons

Toluene

Total Purgeable Hydrocarbons

Nitrite

Nitrate

Gross Alpha

Gross Alpha MDC

Gross Beta

Gross Beta MDC

Fluoride

Sulfate

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

pCi/L

pCi/L

pCi/L

pCi/L

mg/L

mg/L

Detection
Frequency

Detect

7

1

3

5

4

2

5

3

1

4

6

9

g
9

9

7

9

Total

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

9

Mean

0.36

0.0001

0.002

0.26

1.4

0.05

0.51

0.0020

0.01

0.07

1.24

3.7

2.51

7.3

3.1

0.28

43.67

Max

0.9

0.0002

0.004

1.20

10.3

0.35

1.42

0.015

0.02

0.44

4.59

6.6

3.7

14.3

4.5

0.6

143

Ref.
Cone

1.0

1.0

15

15

50

50

250

oRfD (mg/kg-d)

Value

2.0E-01

5.0E-04

4.0E-02

4.7E-02

7.0E-01

3.0E-01

2.9E-02

8.0E-02

2.9E-02

1.0E-01

1.6E+00

6.0E-02

7.1E+00

Source

I

1

1

C

C

C

oSF

Value

2.3E-06

2.3E-06

7.0E-07

7.0E-07

Source

C

C

C

C

Screening Level
Risk Estimates

HQ

0.02

0.00

0.00

0.10

0.06

0.00

0.19

0.00

0.00

0.02

0.01

0.04

0.08

Risk

2.6E-08

1.4E-08

1.7E-08

5.3E-09

Notes
I = IRIS
P = PPRTV
S = Oak Ridge
H = HEAST
R10 = USEPA Region 10
C = Calculated from Reference Concentration, assuming Target HQ = 1 or Target Risk = 1E-06 and ingestion of 2 L/day by a 70-kg individual

Human Exposure Parameters

Total 0.53 6.2E-08

IR
BW
EF
ED

HIF(nc)
HIF(c)

2
70
50
30

3.91 E-03
1.68E-03

L/day
kg
days/yr
yrs
L/kg-d
L/kg-d

Initial Screen Groundwater v2.xls



c
TABLE 3-8 SCREENING LEVEL RISK CALCULATIONS FOR HUMAN EXPOSURE TO ROADWAY SOILS IN OU3

Category

Metals

Extractable
Hydrocarbons

Method

SW6020 &
SW60IOB

MA-EPH

Analyte

Aluminum
Arsenic
Baiium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Vanadium
Zinc
C11 to C22 Aromatics
C19toC36Aliphatics

Sample
MS- 1
mg/kg
10100

3
235
42.9

9
26

16500
13

246
16
33
32
24
47

MS-2
nig/kg
24400

3
694
107
28
109

32800
50

542
51
58
70
40
82

MS-3
mg/kg
11200

2
176
20
8
21

17300
12

306
10
37
25
27
42

Detect.
Freq.

3/3
3/3
3/3
3/3
3/3
3/3
3/3
3/3
3/3
3/3
3/3
3/3
3/3
3/3

Summary Stats
Mean
mg/kg
15233

3
368
57
15
52

22200
25
365
26
43
42
30
57

Max
mg/kg
24400

3
694
107
28
109

32800
50

542
51
58
70
40
82

Toxicity Values
Ref Cone,

mg/kg

400

oRfD
mg/kg-d

1
0.0003

0.2
0.003
0.0003

0.04
0.7
NA

0.024
0.02

0.005
0.3
0.02

0.02

Source

P
I
I
I
P
H
P

I
I
S
I

R10
R10

oSF
(mg/kg-d M

1.5

Source

I

Max Risk

HQ

0.005
0.002
0.001
0.007
0.018
0.001
0.009
-

0.004
0.000
0.002
0.000
0.000
0.001

Cancer

3.8E-07

Notes
I = IRIS
P = PPRTV
S = Oak Ridge
H = HEAST
R10 = USEPA Region 10

Human Exposure Assumptions
IR
BW
EF
ED
HIF(nc)
HIF(c)

100
70
50
30

1.96E-07
8.39E-08

mg/day
kg
d/yr

yr
kg/kg-day
kg/kg-day

Total: 0.05 4E-07

Initial Screen Road Soil Samples v2.xls



r Table 4-1. LA Concentrations in Surface Water Toxicity Testing, Cycles 1 & 7

Cycle

1
(days 1-10)

7
(days 33-35)

Dilution

1 - 100% (undiluted)
2 -10%
3 - 1 %
4-0.1%
5-0.01%
6-0.001%
7 - 0%
1 - 100% (undiluted)
2 -10%
3-1%
4-0.1%
5-0.01%
6-0.001%
7 - 0%
1 - 100% (undiluted)
2-10%
3 - 1 %
4-0.1%
5-0.01%
6-0.001%
7 - 0%
1 - 100% (undiluted)
2-10%
3 - 1 %
4-0 .1%
5-0.01%
6-0.001%
7 - 0%

Cycle
Collection

Timing

Start

End

Start

End

Index ID

D1-C1-NEW
D2-C1-NEW
D3-C1-NEW
D4-C1-NEW
D5-C1-NEW
D6-C1-NEW
D7-C1-NEW
D1-C1-OLD
D2-C1-OLD
D3-C1-OLD
D4-C1-OLD
D5-C1-OLD
D6-C1-OLD
PD7-C1-OLD
D1-C7-NEW
D2-C7-NEW
D3-C7-NEW
D4-C7-NEW
D5-C7-NEW
D6-C7-NEW
D7-C7-NEW
D1-C7-OLD
D2-C7-OLD
D3-C7-OLD
D4-C7-OLD
D5-C7-OLD
D6-C7-OLD
D7-C7-OLD

Sensitivity
1E-06/L

0.09
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.05
0.05
0.06
0.05
0.05
0.05
0.05
0.05
0.06

Measured Total LA

Count

26
0
0
0
0
0
0
0
0
0
0
0
0
0

25
1
0
0
0
0
0
0

Cone (MFL)

2.3
<0.06
<0.06
<0.06
<0.06
<0.06
<0.05
<0.05
0.05
<0.05
<0.05
<0.05
<0.06
<0.05
1.26
0.06

<0.05
<0.05
<0.05
O.05
<0.05
<0.06

\^^
MFL = million fibers per liter

jAnalysis Cancelled

u
Fish Tox Water Samples xls



c Table 4-2. LA Concentrations in Surface Water Toxicity Testing, Cycles 2 & 4

Cycle

2
(days 11 -20)

4
(days 24-26)

Dilution

1-100% (undiluted)

1-100% (undiluted)

Cycle
Collection

Timing

Start

End

Start

End

Index ID

TOX-D1-C2-NEW-STEP 1
TOX-D1-C2-NEW-STEP 2
TOX-D1-C2-NEW-STEP 3

Total
TOX-D1-C2-OLD-STEP 1
TOX-D1-C2-OLD-STEP2
TOX-D1-C2-OLD-STEP 3

Total
TOX-D1-C4-NEW-STEP 1
TOX-D1-C4-NEW-STEP 2
TOX-D1-C4-NEW-STEP 3

Total
TOX-D1-C4-OLD-STEP 1
TOX-D1-C4-OLD-STEP2
TOX-D1-C4-OLD-STEP3

Total

Sensitivity
1E-06/L

0.05
0.62
0.71

0.05
0.05
0.10

0.05
0.23
0.20

0.05
0.05
0.10

Measured Total LA

Count

1
25
27

0
1
0

2
30
25

0
1
0

Cone
(MFL)

0.05
15.56
19.21
34.77
O.05
0.05
<0.1
0.05
0.10
6.79
4.98
11.77
<0.05
0.05
<0.1
0.05

MFL = mill ion fibers per liter
Based on Field Modification 10

Fish Ton Water Samples xls



Table 4-3. LA Concentrations in Sediment

r

o

Station

C
ar

ne
y 

C
re

ek
Fl

ee
tw

oo
d 

C
re

ek
Fl

ec
tw

oo
d 

C
re

ek
 P

on
d

CC-1

CC-2

CC-POND-1

CC-POND-2

CC-POND-3

CC-POND-4

CC-POND-5

FC-1

FC-2

FC-POND

FC-POND-1

FC-POND-2

FC-POND-3

FC-POND-4

FC-POND-5

Event

Phase 1

Phase II, Round I

Phase 1 1, Round 2

Phase II, Round 3

Phase I

Phase II, Round 1

Phase II, Round 2

Phase II, Round 1

Phase II, Round 2

Phase II, Round 1

Phase II, Round 2

Phase II. Round 1

Phase II, Round 2

Phase II, Round 1

Phase II, Round 2

Phase II, Round 1

Phase II, Round 2

Phase I

Phase 11, Round 1

Phase II, Round 2

Phase I

Phase II, Round 1

Phase 11, Round 2

Phase II, Round 3

Phase I

Phase 11. Round 1

Phase II, Round 2

Phase II, Round 1

Phase 11, Round 2

Phase 11, Round 1

Phase II, Round 2

Phase 11, Round 1

Phase 11, Round 2

Phase 11, Round 1

Phase II, Round 2

Sample
Date

10/11/07

06/29/08

09/14/08

10/02/08

10/07/08

10/12/07

06/25/08

09/10/08

07/01/08

09/15/08

07/01/08

09/15/08

07/01/08

09/15/08

07/02/08

09/15/08

07/02/08

09/15/08

10/13/07

06/28/08

09/14/08

10/13/07

06/27/08

09/14/08

10/02/08

10/13/07

06/30/08

09/14/08

06/30/08

09/14/08

06/30/08

09/14/08

06/30/08

09/14/08

06/30/08

09/14/08

Index ID

PI -00395

P2-00490

P2-00491

P2-00987

P2-00988

P2-01073

P2-01079

PI -00399

P2-00534

P2-00954

P2-00512

P2-01013

P2-00511

P2-01014

P2-00513

P2-01015

P2-00536

P2-01016

P2-00537

P2-00538

P2-01017

PI -00404

P2-00481

P2-00997

PI -00406

P2-00475

P2-00476

P2-00995

P2-00996

P2-01077

PI -00405

P2-00496

P2-01009

P2-00497

P2-00998

P2-00498

P2-01011

P2-00499

P2-00501

P2-00999

P2-01007

P2-00502

P2-01008

RESULTS
MFLA%

fine

4
3
3

B2
B2
5
5

B2
Bl
B2
B2
2

Bl
B2
Bl
B2
Bl
Bl
Bl
Bl
Bl
A
Bl
Bl
Bl
Bl
Bl
Bl
Bl
Bl
B2
B2
2

B2
B2
Bl
B2
B2
Bl
B2
B2
B2
B2

LA Concentrations in Sediment xls 1 of 4



Table 4-3. LA Concentrations in Sediment

c

o

Station

_*
w
w

U
>>^c
'3
tf
uu
0

•3

=O

i

LRC-l

LRC-2

LRC-3

LRC-4

LRC-5

LRC-6

MP

MP-1

MP-2

MP-3

MP-4

MP-5

Event

Phase 1

Phase II, Round 1

Phase 1 1, Round 2

Phase I

Phase II. Round 1

Phase II, Round 2

Phase II, Round 3

Phase I

Phase II, Round 1

Phase II, Round 2

Phase 11, Round 3

Phase I

Phase II, Round I

Phase 11, Round 2

Phase I

Phase II, Round 1

Phase II, Round 2

Phase II, Round 3

Phase I

Phase II, Round 1

Phase II, Round 2

Phase I

Phase 11, Round I

Phase II, Round 2

Phase II, Round 1

Phase II, Round 2

Phase II, Round 1

Phase II. Round 2

Phase II, Round 1

Phase II, Round 2

Phase II. Round 1

Phase II, Round 2

Sample
Date

10/17/07

06/25/08

09/10/08

10/17/07

06/25/08

09/09/08

10/01/08

10/16/07

06/25/08

09/09/08

10/02/08

10/16/07

06/25/08

09/09/08

10/16/07

06/25/08

09/09/08

10/01/08

10/16/07

06/24/08

09/09/08

10/15/07

07/01/08

09/1 1/08

07/01/08

09/1 1/08

07/01/08

09/1 1/08

07/02/08

09/11/08

07/02/08

09/1 1/08

Index ID

Pl-00338

P2-00533

P2-00953

Pl-00336

PI -00337

P2-00531

P2-00532

P2-00945

P2-00946

P2-01071

Pl-00335

P2-00466

P2-00944

P2-01072

PI -00329

P2-00465

P2-00943

PI -00328

P2 -00464

P2-00942

P2-01070

Pl-00327

P2-00461

P2-00941

Pl-00348

PI -00349

P2-00520

P2-00963

P2-00522

P2-00523

P2-00962

P2-00966

P2-00524

P2-00961

P2-00525

P2-00964

P2-00526

P2-00965

RESULTS
MFLA%

fine

B2
2

B2
B2
B2
Bl
Bl
B2
B2
2
2

Bl
B2
2

B2
Bl
B2
B2
Bl
B2
2

B2
B2
B2
B2
Bl
Bl

1
Bl
B2
1

B2
Bl
Bl
Bl

1
Bl
2

LA Concentrations in Sediment xls 2 of 4



Table 4-3. LA Concentrations in Sediment

r

c

Station

T
ai

li
ng

s 
Im

po
un

dm
en

t
T

oe
 o

f I
m

po
un

dm
en

t

TP

TP-1

TP-2

TP-3

TP-4

TP-5

TP-6

TP-7

TP-8

TP-9

TP-10

TP-11

TP-1 2

TP-13

TP-14

TP-15

TP-16

TP-1 7

TP-TOE1

TP-TOE2

Event

Phase I

Phase II, Round 1

Phase 1 1, Round 2

Phase II, Round 1

Phase II, Round 2

Phase II, Round I

Phase II, Round 2

Phase II, Round 1

Phase II, Round 2

Phase II, Round 2

Phase 11, Round 1

Phase II, Round 2

Phase 1 1, Round 1

Phase II, Round 2

Phase II, Round 1

Phase II, Round 2

Phase II, Round 1

Phase II, Round 2

Phase II, Round 1

Phase II, Round 2

Phase 11, Round 1

Phase II, Round 2

Phase II, Round 1

Phase II, Round 2

Phase 11, Round 1

Phase 11, Round 2

Phase 11, Round 1

Phase II, Round 2

Phase 11. Round 1

Phase II, Round 2

Phase II, Round 1

Phase II, Round 2

Phase II, Round 1

Phase 1 1, Round 2

Phase 1

Phase II, Round 1

Phase 1 1. Round 2

Phase I

Phase II, Round 1

Phase 11, Round 2

Phase II, Round 3

Sample
Date

10/14/07

06/27/08

09/10/08

06/27/08

09/10/08

06/28/08

09/10/08

06/28/08

09/10/08

09/10/08

07/01/08

09/13/08

07/01/08

09/13/08

07/01/08

09/13/08

07/01/08

09/13/08

07/01/08

09/12/08

07/01/08

09/13/08

07/01/08

09/12/08

07/01/08

09/12/08

07/01/08

09/12/08

07/01/08

09/12/08

07/01/08

09/12/08

07/01/08

09/12/08

10/15/07

06/26/08

09/12/08

10/15/07

06/26/08

09/10/08

10/02/08

10/07/08

Index ID

PI -00407

P2-00477

P2-00949

P2-00478

P2-00948

P2-00483

P2-00950

P2-00482

P2-00952

P2-0095 1

P2-00503

P2-00982

P2-00504

P2-00981

P2-00505

P2-00979

P2-00506

P2-00980

P2-00507

P2-00508

P2-00975

P2-00509

P2-00510

P2-00977

P2-00978

P2-00519

P2-00974

P2-00518

P2-00969

P2-00517

P2-00970

P2-00516

P2-00971

P2-00515

P2-00972

P2-00514

P2-00973

PI -00326

P2-00470

P2-00968

PI -00325

P2-00469

P2-OI010

P2-01074

P2-01080

P2-01081

RESULTS
MFLA%

fine

B2
B2
B2
B2
B2
B2
2

Bl
2

B2
Bl
B2
Bl
2

Bl
B2
Bl
B2
Bl
Bl
1

B2
Bl
Bl
Bl
Bl
B2
B2
B2
Bl
B2
Bl
Bl
Bl
B2
Bl
B2
2

B2
1
3
2
2
2
3
i
J
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Table 4-3. LA Concentrations in Sediment

r Station

.a
u£
U
x=
1
L.
U

S:

m*>

K
oo

tc
na

i R
iv

er

Reference
Stations

URC-1

URC-1A

URC-2

UKR-2

KR-9

KR-10

KR-11

KR-12

KR-13

BTT-R1

NSY-R1

Event

Phase I

Phase II, Round 1

Phase II, Round 2

Phase II, Round 1

Phase II, Round 2

Phase II, Round 3

Phase I

Phase 11, Round 1

Phase II, Round 2

Phase 1 1. Round3

Phase II, Round 1

Phase II, Round 1

Phase II, Round 1

Phase II, Round 1

Phase II, Round 1

Phase II, Round 1

Phase II, Round 3

Phase 11, Round 3

Sample
Date

10/14/07

06/27/08

09/14/08

06/27/08

09/14/08

10/02/08

10/14/07

06/27/08

09/13/08

10/02/08

08/20/08

08/20/08

08/20/08

08/20/08

08/20/08

08/20/08

10/03/08

10/07/08

Index ID

PI -00409

PI -00347

P2-00474

P2-00994

P2-00473

P2-00986

P2-01076

PI -00408

P2-00472

P2-00983

P2-01075

P2-00866

P2-00860

P2-00861

P2-00862

P2-00863

P2-00864

P2-00865

P2-01078

P2-01082

RESULTS
MFLA%

fine

A
A
A
A
Bl
A
A

B2
Bl
Bl
Bl
A
Bl
Bl
Bl
A
Bl
Bl
A
A

c
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Table 4-4. Habitat Assessment Scores - Libby OU3

HABITAT PARAMETER
1. Epifaunal Substrate/Available Cover
2. Embeddedness
3. Velocity/Depth Regime

4. Sediment Deposition
5. Channel Flow Status

6. Channel Alteration

7. Frequency of Riffles (or bends)

8. Bank Stability

9. Vegative Protection

10. Riparian Vegetative Zone Width

Left Bank

Right Bank

Left Bank

Right Bank

Lett Bank

Right Bank

TOTAL SCORE
Percenter BTT-RI Reference
Percent of 1NSY-R1 Reference

REFERENCE
NSY-R1

16
19

12

17
13

IS

15
8

8

9

9
9

9

162
NA
NA

L BTT-R1

18
17

12

15
18

18
15
9

9

9

9

8

9

166
NA
NA

STATION
URC-IA

18
17

14

16
18

17

14
9

9

9

9

9

9

168
101.2%
103.7%

URC-2

17
16

12

13
17

16
15
9

9

9

9

9

9

160
96.4%
98.8%

TP-TOE-2

15

15

13

16
17

16

14
9

9

9
9

8

9

159
95.8%
98.1%

LRC-1

13
16

10

14
17

14

14

7

7

8
7

6

6

139
83.7%
85.8%

LRC-2

16

17

10
16

18

14

17
9

9

8
8

7

7

156
94.0%
96.3%

LRC-3

17

18

17

16
18

17

12

9
9

9
9

9

9

169
101.8%
104.3%

LRC-5

16

16

11
17
17

14

14
9

8

9
7

5

9

152
91.6%
93.8%

NA = Not Applicable

Optimal: 160-200
Suboptimal: 110-159
Marginal: 60-109
Poor: less than 60

Habiiat Assessment.xls



Table 4-5. Phase III Aquatic Sampling Program

Station ID

ô><u
O
>,
'a
«

Fl
ee

tw
oo

d 
C

re
ek

URC-1

URC-1A

URC-2

LRC-1

LRC-2

LRC-3

LRC-4

LRC-5

LRC-6

FC-1

FC-2

FC-Pond

Station Description

Upper Rainy Creek above
Mine Area

Upper Rainy Creek above
Mine Area 100 yards
north of Rainy Creek Rd.

Upper Rainy Creek above
Mine Area

Lower Rainy Creek above
confluence with Carney
Creek

Lower Rainy Creek below
confluence with Carney
Creek

Lower Rainy Creek

Lower Rainy Creek

Lower Rainy Creek

Lower Rainy Creek just
above confluence with the
Kootenai River

Fleetwood Creek above
Mine Area

Fleetwood Creek above
Tailings Impoundment

Pond on Fleetwood Creek

LA in
Surface
Water

Surface
Water

Toxidry
Testing

Sediment
Toxicity
Testing

Benthic
Invert.

Community

V

V

V

V

V

V

Fish
Population

V

V

V

V

V

V

Table Aquatic Summary Table Style 2 doc Page 1 of2



Table 4-5. Phase III Aquatic Sampling Program

Station ID

*j
u
E•a
o
CL

_£
E/lop

'a

o
u
U

I
n
U

uo
u

TP

UTP

TP-TOE1

TP-TOE2

MP

CC-1

CC-2

CC-Pond

BTT-R1

NSY-Ri

Station Description

Tailings Impoundment

Upper Tailings
Impoundment

Toe drain of
impoundment

Toe drain flow to Rainy
Creek below diversion

Mill Pond

Carney Creek

Carney Creek just above
confluence with Rainy
Creek

Pond on lower Carney
Creek

Bobtail Creek unnamed
tributary

Noisy Creek

LA in
Surface
Water

Surface
Water

Toxicity
Testing

Sediment
Toxicity
Testing

Benthic
Invert

Community

V

?
V

Fish
Population

V

?
V

Table Aquatic Summary Table Style 2.doc Page 2 of 2



Table 4-6. Life History Information on Avian Species within Targeted Receptor Group

Common Name
(Genus/species)

American Robin
Tnrdiu nn^ratorna )

fownsend's Solitaire
Myadestes
townsendt )

?iiie Siskin
Carduelis pinux )

Chipping Sparrow
Spizella passt'nna )

Northern Flicker
[Colaptes aural us )

Warbling Vireo
(Vireo gilvus)

General Habitat Description

Most widespread North American thrush.
:requents forest, woodland, and gardens,
ireeding primarily where lawns and other short-
•rass areas are interspersed witli shrubs and
rees, such as residential areas, towns, farmyards.

and parks.

Open woodland, piny on -juniper association,
chaparral, desert and riparian woodland nest sites
were in cutbanks and 2 were in open woodlands

:orests and woodlands, parks, gardens and yards
in suburban areas; in migration and winter in a
variety of woodland and forest habitats, partly
open situations with scattered trees, open fields,
pastures and savanna.

'refers open woodlands, the borders of natural
forest openings, edges of rivers and lakes, and
brushy, weedy fields. It has a preference for
nesting in open glades of coniferous forests, and
for foraging in brushy open areas making it suilei
to human-modified habitats Nests m a wide
variety of trees and shrubs; has a distinct
preference for conifers. Nest is a loosely woven
cup.

A common, primarily ground-foraging
woodpecker that occurs in most wooded regions
of North America. Prefers forest edge and open
woodlands. Yellow- sha fled Flickers reported
nesting in most tree species in the wide range of
woodlands it inhabits. Red- shafted Flickers ate
particularly common in quaking aspen stands and
cottonwoods in riparian woodlands and in bumec
woodlands. Cavities excavated by flickers are
used by many species of secondary cavity users.

Throughout range, shows a strong association
with mature mixed deciduous woodlands
especially along streams, ponds, marshes, and
lakes but sometimes in upland areas away from
water. Also found in young deciduous stands tha
emerge afler a clear-cut. In general, overall
habitat structure consists of large trees with semi
open canopy. Other habitats include urban parks
and gardens, orchards, farm fencerows.
campgrounds, deciduous patches in pine forests.
mixed hardwood forests, and rarely, pure
coniferous forests

Feeding Habits

ials worms, insects, and other invertebrates (mostly
obtained on ground), and small fruits

n Missoula, insects were the primary summer food,
obtained primarily by ground predation Rocky
Mountain juniper cones were the primary food
during late winter. Feeds on insects (e.g.,
caterpillars, beetles, wasps, ants, bugs) and fruit
e.g., juniper berries, and berries of rose, cedar

mistletoe, madrona); also pine seeds. Flies out from
a perch and catches insects in the air.

Fotage* in Uees and on the ground for seeds (e.g., ol
alder, birches, pines, maples, thistles) and insects.
Also eats flower buds of elms, drinks nectar from
eucalyptus blossoms and sap from sapsucker's holes

Feeds primarily on seeds of grasses and various
annual plants, infrequently supplementing this diet
with small fruits. Adds insects and other
invertebrates when breeding. Mainly forages on the
ground, but also in foliage.

Insects, primarily ants; fruits and seeds, especially in
winter. Feeds on the ground or catches insects in the
air.

Insects, throughout the year Some fruit in winter

Home Range

Territory sizes average
3.65 acres in Douglas
fir forests in western
Montana.

NA

NA

Territory sizes of 1 . 1
to 1.8 acres

NA

Territory sizes of 3.4
to 5.6 acres

Reproduction

Near Fort inc. the first brood egg dates
are April 29 to July 12. The earliest 2nd
>rood is June 1 , the 1 st brood fledging is
May 22 to August 2, and the 2nd brood
fledging is June 22 to July 31. Statewide,
eggs first appear in mid-May, with
testing into mid-August.

Near Missoula. egg-laying occurred from
May 29 to July 7 Twelve (of 14) nest
sites were in culbanks and 2 were in
open woodlands Clutch size averaged
4.4 eggs. Statewide, nesting is from June

1 to August I ; eggs have been seen on
July 23.

Near Fort me, earliest egg date Apr 4;
most nesting occurs in June. Statewide,
nesting is from mid-Jun to mid-August.

Clutch size is 3-4, sometimes 5
Incubation, by female, lasts 13 days
Tores 1980) Both parents tend young,
which leave nest 15 days after hatching.
Sometimes 2 broods/year. Frequently
nests in loose colonies.

Usually excavates nest cavities in dead
or diseased tree trunks and large
branches. Eggs ovate and pure lustrous
white in color. Clutch size for Yellow-
shafted and Red-shafted Flickers range
fiom 3 to 12, mean 6.5 eggs (Moore
1995) Near Fortine, egg dates range
from Apr 29-Jun 10, young in nest from
May 6-Jul 9.

Builds nest in the forked limbs of trees
from I to 40 meters above the ground.
Nest is a rough and slightly rounded
hanging, cup, usually suspended from
forks of horizontal twigs. Eggs are
usually ovate in shape, white in color
marked sparingly, smooth and without
gloss Clutch size ranges 1 to 5, usually 3
or 4 eggs (Gardali and Ball aid 2000).
Near Fortine, egg dates range from June
25 to July 15. Statewide, it nests during
July and early August.

Migration

n the Bozeman area,
lormal migration periods

are March 2 to May 5 and
September 1 to November

Normal spring arrival neai
~ortine is April 7.

n Bozeman area normal
migration periods are Apr
6-Jun 1 5 and Jul 20-Oct
15(peaksMay5&Sep
15).

In the Bozeman area,
normal migration periods
are from May 5 to June
10 and August 20 to
September 25 The fall
peak is around September
10.

In Bozeman area normal
migration periods are Mar
25-Apr 30 a nd Aug 25-
Oct 15.

normal migration periods
are May 22 to June 10

CMntJMnlwr RjcpieniDer ».

Reported
in Lincoln

Co.

828

515

1243

969

572

435

Siz*

" g

34 g

I5g

NA

142 g

I 2 g

Density

8.6 /
hectare

NA

NA

NA

NA

NA

Longevity

(yrs)

4 t o l l . 5

NA

NA

2 (o 9.75 yrs

5 to 12.5 yrs
(>)

NA

Information on Target Bird Species xls



Table 5-1. Summary of Geotechnical Investigations

Boring
or

Test Pit
ID

TSF-B1

TSF-B2

TSF-B3

TSF-B4

TSF-B5

CTP-TP1

CTP-TP2

CTP-TP3

CTP-TP4

CTP-BI

SMA-TPI

SMA-TP2

SMA-TP3

SMA-TP4

SMA-TP5

WRP-B1

WRP-B2

WRP-TPI

WRP-TP2

WRP-TP3

WRP-TP4

WRP-TP5

Borrow

Area TPs

Bulk
Samples

3-4

4-5

4-5

4-5

2-3

1-2

1-2

1-2

1-2

2-3

1-2

1-2

1-2

1-2

1-2

3-4

3-4

1-2

1-2

1-2

1-2

1-2

4-5

Undisturbed
Samples

2-3

3-4

3A

3-4

2-3

1-2

1-2

1-2

1-2

2-3

1-2

1-2

1-2

1-2

1-2

2-3

2-3

1-2

1-2

1-2

1-2

1-2

Index
Tests

3-4

4-5

4-5

4-5

2-3

1-2

1-2

1-2

1-2

2-3

1-2

1-2

1-2

1-2

1-2

2-3

2-3

1-2

1-2

1-2

1-2

1-2

4-5

Moisture-
Density
Tesls

2-3

3-4

3-4

3-4

2-3

1-2

1-2

1-2

1-2

2-3

1-2

1-2

1-2

1-2

1-2

2-3

2-3

1-2

1-2

1-2

1-2

1-2

Compaction
Tests

2-3

1

1

2-3

1

1

1

1

1

1

1

1

1

2-3

Strength
Tests

1-DS

1-TX

1-DS

1-TX

1-TX

1-DS

1-TX

1-TX

1-DS or

1-TX

1-TX

1-DS

1-TX

1-DS

1-DS

1-DS

Consolidation or
Permeability

Tests

1-Consol.

1-Perm

l-Consol

1-Consol.

1-Consol.

1-Perm

1-Perm.

1-Perm

1-Perm.

1-Perm

1-Perm.

1-Perm.

Organic
Content
Tests

1

—

1

1

1

1

1

I

1
l

1

\

1

1

1

1

2

Piezometer
Type

Open Tube

Vib. Wire

Vib. Wire

Open Tube

Open Tube

Inclino-
meter

Probe

Probe

Probe

Notes: TSF denotes Tailing Storage Facility

CTP denotes Coarse Tailing Pile

SMA denotes Surface Mine Area

GH denotes Glory Hole
WRP denotes Waste Rock. Pile

DS denotes direct shear test.

TX denotes tri-axial shear test.

Perm, denotes permeability test
Consol. denotes 1 dimensional consolidation test.

Table5-l.doc
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c
Figure 3-1. Conceptual Site Model for Human Exposure to Asbestos

Operable Unit 3, Libby Superfiind Site, Libby, Montana

Use of mine waste in road construction

LEGEND

Pathway is complete and exposure may be significant

Pathway is complete but is believed to be minor in comparison to other pathways

Pathway is incomplete or believed to be negligible

NOTES:
a. Recreational visitors in forest areas may include a range of activities, such as camping, hiking, dirt bike or A TV riding, hunting, etc.
b. Woodcutting may include exposures of area residents gathering wood for personal use as well as commercial logging activities
c. Recreational visitors along streams and rivers may include a range of activities such as hiking, fishing and wading/swimming

HH SCMs v6.xls



FIGURE 3-2. EFFECT OF SAMPLE SIZE ON UNCERTAINTY IN THE MEAN
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Figure 3-5. Conceptual Site Model for Human Exposure to Non-Asbestos Contaminants
Operable Unit 3, Ltbbv SuperfiindSire. Lihbv. Montana

LEGEND

Pathway is complete and exposure may be significant

I Pathway is complete but is believed to be minor in comparison to other pathways

Pathway is incomplete or believed to be negligible

NOTES:
a. Recreational visitors in forest areas may include a range of activities, such as camping, hiking, dirt bike or ATV riding, hunting, etc.
b. Woodcutting may include exposures of area residents gathering wood for personal use as well as commercial logging activities
c. Recreational visitors along streams and rivers may include a range of activities such as hiking, fishing and wading/swimming
d. Hypothetical future exposure
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Figure 3-6
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Figure 4-1. Conceptual Site Model for Exposure of Ecological Receptors to Asbestos at OU3
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Figure 4-2. Surface Water Flow and Asbestos Concentrations, Libby OUJ
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Figure 4-3. Fish Density by Station - All Species
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low capture efficiency
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Figure 4-4. Power of Signed Rank Test to Detect A Difference (N=5)
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Sit

Sam]

e-Sptcific Study

iling and Analysis

Biological Condition Scoring Criteria

Metric

1. Taxa Richness"'

2. EPT Index"1

3 Shannon -Weaver Diversity "'

4. Ratio of Ephemeroptera to total"

5. Ratio of tolerant organisms to total (b)

6. % Contribution of Dominant Taxon""

7. Ration of scrapers to total '"• c>

8 Ratioofclingerstototal"1

(a) Score is a ratio of a study site to reference site x 100

(b) Score is a ratio of reference site to a study site x 100.

6 4

>80% 60-80%

>90% 80-90%
>85% 70-85%

>50% 35-50%

>80% 60-80%

<20% 20-30%

>50% 35-50%

>50% 35-50%

2
40-60%

70-80%
50-70%

20-35%

40-60%

30-40%

20-35%

20-35%

0
<40%

<70%
<50%

<20%

<40%

>40%

<20%

<20%

(c) Determination of Functional Feeding Group is independent of taxonomic grouping

(d) Scoring criteria evaluate actual percent contribution, not percent comparability to the reference station

BIOASSESSMENT

Comp.
to Ref.

Score'"

>80%

51-80%

21-50%

< 20%

Biological Condition
Category

Not impaired

Slightly impaired

Moderately impaired

Severely impaired

Attributes

Comparable to the best situation to be expected
within an ecoregion. Balanced trophic
structure. Optimum community structure
(composition and dominance) for stream size
and habitat quality.

Community structure less than expected.
Composition (species richness) lower than
expected due to loss of some intolerant forms
Percent contribution of tolerant forms
increases.

Fewer species due to loss of most tolerant
forms. Reduction in EPT index.

Few Species present. If high densities or
organisms, then dominated by one or two taxa

(a) Percentage values obtained that are intermediate to the above ranges will require
subjective judgment as to the correct placement. Use of the habitat assessment and
physiochemical data may be necessary to aid in the decision process.

EPT = Ephemeroptera, Plecoptera, Trichoptera
Source: USEPA, 1989

Recommendations

Figure 4-7
Flowchart of Approach for Rapid Bioassessment Protocol (RBP) III

RBP Flowchan.doc
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Figure 4-8. Biological Condition of Benthic Macroinvertebrate Communities versus Habitat Quality
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FIGURE 4-9. EFFECT OF SAMPLE SIZE ON POWER TO DETECT AN EFFECT (p<0.1)
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Figure 4-12. LA Concentrations in OU3 Ponds
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

1.0 INTRODUCTION {"

This standard operating procedure (SOP) is based on MWH SOP-12, Surface Water Sampling,

Revision 1.0, March 2004, modified for use at the Libby Asbestos Superfund Site OU3. This

SOP describes methods and equipment commonly used for collecting environmental samples of

surface water for either on-site examination and chemical testing or for laboratory analysis. The

information presented in this SOP is generally applicable to all environmental sampling of

surface waters except where the analyte(s) may interact with the sampling equipment. The

collection of concentrated sludges or hazardous waste samples from disposal or process lagoons

often requires methods, precautions, and equipment different from those described herein.

This document focuses on methods and equipment that are readily available and typically

applied in collecting surface water samples. It is not intended to provide an all-inclusive

discussion of sample collection methods. Specific sampling problems may require the

adaptation of existing equipment or design of new equipment. Such innovations shall be clearly

described in the project-specific sampling plan and approved by the Project Manager and the

Quality Manager. / |

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in surface water sampling must follow health and safety protocols

described in the health and safety plan. Asbestos fibers are thin and long fibers so small that

they cannot be seen by the naked eye. Asbestos fibers are easily inhaled when disturbed and

when embedded in the lung tissue can cause health problems. Significant exposure to asbestos

increases the risk of lung cancer, mesothelioma, asbestosis (non-cancerous lung disease), and

other respiratory diseases (ATSDR 2006).

3.0 DEFINITIONS

Bailer: A long, narrow, tubular device with an open top and a check valve at the bottom.

Bailers may be made of Teflon®, Polyethylene, or stainless steel.

OU3 SOP 3
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

r\ Specific Conductance: How well water can conduct an electrical current.

Dip Sampler: A sample collection container that may be held directly or attached to a pole,

used to collect surface water samples from the surface or just beneath the surface of a water

body.

Dissolved Oxygen (DO): A measure of the quantity of oxygen dissolved in water. DO data is

collected in the field using direct measure probes.

Environmental Sample: A liquid sample collected for chemical analysis. These samples are

used to support remedial investigation, feasibility studies, treatability studies, remediation design

and performance assessment, waste characterization, etc.

Oxidation-Reduction Potential (ORP): A measurement of the reducing or oxidation potential

of a given system or medium. ORP data is collected in the field using direct-measure probes.

/ Peristaltic Pump: A low volume pump that operates by suction lift.

pH: A measure of the acidity or alkalinity of a solution, numerically equal to 7 for neutral

solutions, increasing with increasing alkalinity to a maximum value of 14, and decreasing with

increasing acidity to a minimum value of 1.

Temperature: A measure of the thermal energy contained in a given system. Units are

commonly in degrees Celsius (°C).

Turbidity: Cloudiness in water due to suspended and colloidal organic and inorganic material.

Units are commonly in Nephelometric Turbidity Units (NTUs).

4.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated

with them. This list is not intended to be comprehensive and often, additional personnel may be

OU3 SOP 3
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Libby Superfiind Site Operable Unit 3 Standard Operating Procedure

involved. Project team member information will be included in project-specific plans (e.g., work | ";

plan, field sampling plan, quality assurance plan, etc.), and field personnel will always consult

the appropriate documents to determine project-specific roles and responsibilities. In addition,

one person may serve in more than one role on any given project.

Project Manager: Selects site-specific field sampling program with input from other key

project staff, and applicable oversight agencies.

Quality Control Manager: Overall management and responsibility for quality assurance and

quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,

performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Geologist, Hydrogeologist, or Engineer: Implements the

sampling program, supervises other sampling personnel, and ensures compliance with SOPs and

QA/QC requirements. Prepares daily logs of field activities.

Sampling Technician (or other designated personnel): Assists the FTL and/or geologist, / \

hydrogeologist, or engineer in the implementation of tasks. Performs the actual sample ^

collection, packaging, and documentation (e.g., sample label and log sheet, chain-of-custody

record, etc).

5.0 SURFACE WATER SAMPLING PROCEDURES

5.1 Background

The methods and procedures described in this SOP were developed from these sources:

U.S. Geological Survey, variously dated. National field manual for the
collection of water-quality data: U.S. Geological Survey Techniques of
Water-Resources Investigations, Book 9, Chapters A1-A9. Available online
at http://pubs.water.usgs.gov/tvvri9A.

• U.S. Environmental Protection Agency, Region 8, 2003. SOP EH-#1
Technical Standards Operating Procedure - Surface Water Sampling East
Helena Site, Montana. Available online at
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http://wvvw.epa.gov/region8/r8risk/'pdt7r8-src eh-Ol.pdf

5.2 Surface Water Sample Collection

Rivers, Streams and Ponds: Where multiple sampling stations exist along a moving water

source (i.e., a creek or drainage channel), water samples generally will be collected from

downstream to upstream locations, to minimize the effect of sampling activities on the samples

collected. The samples will be grab samples collected from representative flowing water (usually

the mid-channel), that is the portion of the water with the maximum flow at any given sampling

station, unless otherwise specified.

A surface water sample will be collected according to one of the following, or similar,

techniques.

1 .Direct Method ~ Sample bottle is uncapped and inverted, submerged to the specified
depth, turned upright pointing upstream, removed from the water, and then capped.
Add preservative, if any, after sample collection.

2.Dipper Method ~ Sample bottle or container attached to a pole is dipped in the water,
raised above the water, and then capped (if actual sample bottle used).

3.Bailer Method ~ A appropriate sampling bailer with a ball check valve is submerged
to the desired sample depth, either directly or by suspending the bailer on a rope
from a pole.

4.Peristaltic Pump Method ~ The sample is collected through a section of new, clean,
flexible Tygon (polyvinylchloride) tubing. The tubing intake wil l be secured
manually or by attaching weights. This procedure may be modified to collect the
sample through a Teflon tube into a sample flask by running the pump on a
vacuum.

S.Kemmerer Bottle - Use a properly decontaminated Kemmerer bottle. Set the
sampling device so that the upper and lower stoppers are pulled away from the
body, allowing water to enter the tube. Lower the pre-set sampling device to the
predetermined depth. Avoid disturbing the bottom. Once at the required depth,
send the weighted messenger down the suspension line, closing the device.
Retrieve the sampler and discharge the first 10-20 mL from the drain to clear water
that may not be representative of the sample. Repeat as needed to fill collect the
needed volume.

6.Van Dorn Sampler - Set the device so that the end stoppers are pulled away from the
body allowing surface water to enter the tube. Lower the sampler to the

OU3 SOP 3
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predetermined depth. Once at the required depth send the weighted messenger 1
down the suspension line, closing the sampling device. Retrieve the sampler and

j decant the first 10-20 mL from the drain to clear water that may not be
j representative of the sample from the valve. Repeat as needed until the required
[ volume to fill sample bottles is collected.
[
j T.Bacon Bomb Sampler ~ Lower the bacon bomb sampler carefully to the desired
| depth, allowing for the trigger to remain slack at all times. When the desired depth

is reached, pull the trigger line until taught. This will allow the sampler to fill.
Release the trigger line and retrieve the sampler. Decant the first 10-20 mL from
the drain to clear water that may not be representative of the sample from the valve.

i Repeat as needed until the required volume to fill sample bottles is collected.

For very shallow waters, a syringe method can be used, where a disposable plastic filtering
?

syringe may be used to collect a sample without disturbing the sediment. Alternatively, at low

flowing seeps and springs a small depression may be created to capture water. If a depression is
t
| made, the disturbance-related turbidity should be allowed to clear (settle) before the sample is

I collected.

5.3 Sampling Equipment and Techniques

The selection of sampling equipment listed above depends on the site conditions and sample type

required. In addition, the following equipment is needed to collect surface water samples:

• Field notebook, indelible marker

• Global Positioning System (GPS) unit

• Marking stakes

• Digital Camera

• Compass

• 100 m measuring tapes

• Detergent solution (0.1 -0.3 % Alconox)

• Distilled water

• Latex gloves

• Ziploc bags

• Paper Towel
OU3 SOP 3
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1 • Chain of custody and sample labels

• Coolers

• Sample bottles

• Plastic sheeting

For collecting surface water samples, the procedures outlined below shall be followed.

1. Don appropriate health and safety equipment

2. Setup clean plastic sheeting in area for processing samples

3. Collect a surface water sample beginning from the most downstream location using

one of the methods specified above

4. Place a stake or pole at or near the sampling location for future ease of identification

5. The first collected water will be used to rinse the sampling equipment. Sample

^ bottles that do not contain preservative should be rinsed with the sample water prior

^ to filling

6. Pour the sample from the sampling equipment down the side of the sample container

in such a manner as to minimize turbulence during the transfer, or alternatively,

collect the sample directly into the sample container. However, a primary concern

with sample collection directly into sample containers is the loss of sample

preservative from the sample container as it is dipped directly into the surface water.

7. Collect samples for Volatile Organic Compounds (VOC) first. Do not collect

samples for VOC analysis using a peristaltic pump.

8. Label sample containers with the sample location and sample analysis information in

accordance with the procedures in SOP-9.

OU3 SOP 3
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9. Measure and record water quality parameters pH, DO, temperature, specific I

conductance, ORP, and turbidity using equipment calibrated according to

manufacturer's specifications

10. Measure stream discharge according to SOP-4 and locate the sample using a site map

or GPS according to SOP-11.

11. Pack samples containers to avoid leakage or breakage during shipment.

12. Store and ship samples on ice at 4 degrees Celsius. For further details on shipping

and handling refer to SOP-8.

5.4 Sample Filtration: When required, a field-filtered water sample will be collected using a

disposable, in-line 0.45 |im filter. The water sample will be pumped through the filter using a

peristaltic pump and a section of Tygon (polyvinylchloride) or non-reactive (Teflon®) tubing or

other appropriate method. An aliquot of approximately 100 ml of sample will be run through the

tubing and filter prior to collection into the sampling containers. Both the filter and tubing will

be disposed of between samples.

5.5 Sample Containers and Volumes: Certified clean sample containers appropriate to the

analytical method will be obtained from the water analysis laboratory or other approved source.

Different containers will be required for specific groups of analytes in accordance with U. S.

EPA Methods, project specific requirements, and/or other local jurisdictional guidance. The

sampler will confirm with the laboratory performing the analyses that the appropriate bottleware

and preservatives are used and ensured that sufficient volume of the sample is collected.

Sample bottles and bottle caps will be protected from dust or other contamination between time

of receipt by the sampling personnel and time of actual usage at the sampling site. Sampling

equipment that will be used at multiple sampling locations will be cleaned after sampling at each

location is completed. Decontamination of equipment will be completed in accordance with

SOP-7.
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\ 5.6 Sample Preservation and Storage: If required by the project or analytical method, water

samples submitted for chemical analysis will be stored at 4°C in ice-cooled, insulated containers

immediately after collection. Preservation and storage methods depend on the chemical

constituents to be analyzed and should be discussed with the water analysis laboratory prior to

sample collection. EPA and/or other local jurisdictional requirements and/or the requirements of

a project-specific plan (e.g., sampling and analysis plan, work plan, quality assurance project

plan, etc.) shall be adhered to in preservation and storage of water samples.

5.7 Documentation: At each surface water station, sample details will be recorded on a Surface

Water field sample data sheet (FSDS) form (see SOP-9, Attachment 1). Sampling conditions,

including any deviations from this SOP in field logbook according to SOP-9. The sampling

conditions that should be noted in the field log book will include:

A. Project identification;

B. Location identification (sampling station);

C. Detailed description of sampling location;

D. Sampling methods and equipment;

E. Condition of water (standing or moving);

F. Instrument calibration and cleaning record; and

G. Sketch map showing location of sampling station and permanent landmarks, and locate

using a global positioning system according to SOP-11.

When the sampling activity is completed, the record will be checked by the Project Manager or

his/her designee, and the original record will be placed in the project file.
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6.0 QUALITY ASSURANCE AND QUALITY CONTROL f"\

Field splits, field blanks, equipment rinsates, and matrix spike samples will be collected at the

frequencies documented in the field sampling plan. Calibration checks will be performed at least

once prior to and at least once following each day of instrument use in the field and the results

documented in the field log book. All sampling data must be documented in the field logbooks

and/or field forms, including rationales deviations from this SOP. The Field Team Leader or

designated QA reviewer will check and verify that field documentation has been completed per

this procedure and other procedures referenced herein. All equipment must be operated

according to the manufacturer's specifications, including calibration and maintenance.

7.0 DECONTAMINATION

All equipment used in the sampling process shall be decontaminated prior to field use and

between sample locations. Decontamination procedures are presented in SOP-7. Personnel shall

don appropriate personal protective equipment as specified in the health and safety plan. Any

investigation-derived waste generated in the sampling process shall be managed in accordance >"" \

with the procedures outlined in SOP-12. ^
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure ]

1.0 INTRODUCTION (

This Standard Operating Procedure (SOP) is based on MWH SOP-02, Equipment

Decontamination, Revision 1.0, March 2004, modified for use at the Libby Asbestos Superfund

Site OU3. Decontamination of drilling, sampling, and monitoring equipment is a necessary and

critical aspect of environmental field investigations. Proper decontamination is a key element in

reducing the potential for cross-contamination between samples from different locations, as well

as ensuring that samples are representative of the sampled materials. Improper decontamination

may result in costly re-collection and re-analysis of samples. All equipment used in the

sampling process will be properly decontaminated prior to the collection of each sample and

after completion of sampling activities.

The procedures outlined in this SOP will be followed during decontamination of field equipment

used in the sampling process, including drilling, soil/water sample collection, and monitoring

activities. Any deviations from these procedures will be noted in the field notebooks and

approved by the appropriate oversight agency, if significant. Three major categories of field

equipment, along with applicable decontamination methods for each, are discussed below. / \

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in equipment decontamination must follow health and safety protocols

described in the health and safety plan. Asbestos fibers are thin and long fibers so small that

they cannot be seen by the naked eye. Asbestos fibers are easily inhaled when disturbed and

when embedded in the lung tissue can cause health problems. Significant exposure to asbestos

increases the risk of lung cancer, mesothelioma, asbestosis (non-cancerous lung disease), and

other respiratory diseases (ATSDR 2006).

3.0 DEFINITIONS

Bailer: A cylindrical tool designed to remove material from a well. A valve at the bottom of the

bailer retains the contents in the bailer.
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* Bladder Pump: Groundwater sampling equipment consisting of a flexible bladder, usually

made of Teflon®, contained within a rigid cylindrical body (commonly made of stainless steel).

The lower end of the bladder is connected to the intake port through a check valve, while the

upper end is connected through a second check valve to a sampling line that leads to the ground

surface.

Brass Sleeve: Hollow, cylindrical sleeves made of brass and used as liners in split-spoon

samplers for collection of undisturbed samples.

Auger Flight: An individual auger section, usually 5 feet in length.

Continuous Core Barrel: 3-5 foot long steel barrels that can be joined together to allow

continuous cores to be collected during a single run.

Drill Pipe: Hollow metal pipe used for drilling, through which soil and groundwater sampling

devices can be advanced for sample collection.

Peristaltic Pump: A low-volume suction pump. The compression of a flexible tube by a rotor

results in the development of suction.

Source Water: A drilling quality water source identified to be used for steam cleaning. This

source should be sampled at the beginning of each field program to set baseline concentrations.

Distilled Water: Commercially available water that has been distilled. Each batch of distilled

water should be analyzed to set baseline concentrations.

Hand Auger: A sampling tool consisting of a metal tube with two sharpened spiral wings at the

tip.
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Split-Spoon Sampler: A sampling tool consisting of a thick-walled steel tube with a removable f

head and drive shoe. The steel tube splits open lengthwise when the head and drive shoe are

removed.

Scoop: A sampling hand tool consisting of a small shovel- or trowel-shaped blade.

Submersible Pump: Groundwater sampling pump that consists of a rotor contained within a

chamber and driven by an electric motor.

4.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated

with them. This list is not intended to be comprehensive and often, additional personnel may be

involved. Project team member information will be included in project-specific plans (e.g., work

plan, field sampling plan, quality assurance plan, etc.), and field personnel will always consult

the appropriate documents to determine project-specific roles and responsibilities. In addition,

one person may serve in more than one role on any given project. t |

Project Manager: Responsible for project implementation and coordination, selects project-

specific drilling and sampling methods, and associated decontamination procedures with input

from other key project staff, and appropriate oversight agencies.

Quality Control Manager: Overall management and responsibility for quality assurance and

quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,

performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Geologist, Hydrogeologist, or Engineer: Implements the

field program and supervises other sampling personnel, and ensures that SOPs are properly

followed. Prepares daily logs of field activities.
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* Field Sampling Technician (or other designated personnel): Assists the FTL, geologist,

hydrogeologist, or engineer in the implementation of tasks and is responsible for the

decontamination of sampling equipment.

5.0 DECONTAMINATION PROCEDURES

Drilling and sampling procedures require that decontaminated tools be employed in order to

prevent cross-contamination. The decontamination procedures described below will be followed

to ensure that only uncontaminated materials will be introduced to the subsurface during drilling

and sampling. The equipment decontamination process will be undertaken before and after each

use of the equipment and include either steam cleaning or washing. Steam cleaning of

equipment, if used, will be performed at a temporary decontamination site. The flooring of the

temporary decontamination site will be impermeable to water and large enough to contain the

equipment and the rinsate produced.

/ If the quantity of water in the pad area exceeds its holding capacity, the water will be drummed

^ temporarily until analytical results are obtained and the water can be properly disposed of.

Steam cleaning will not be performed over bare ground, but will always be conducted so that

rinsate can be collected and disposed of properly. Wherever applicable, equipment will be

disassembled to permit adequate cleaning of the internal portions.

5.1 Drilling and Large Equipment

The following procedure will be used for decontamination of large pieces of equipment. These

include well casings, auger flights, drill pipes and rods, and those portions of the drill rig that

may stand directly over a boring or well location, or that may come into contact with casing,

auger flights, pipes, or rods.

• Establish a decontamination area large enough to contain the equipment and any

decontamination waste

• Place equipment on sawhorse or equivalent, if possible.
OU3 SOP 7
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f

• Steam clean the external surfaces and internal surfaces, as applicable, on equipment

using high-pressure steam cleaner from an approved water source. If necessary,

scrub using brushes and a phosphate-free detergent (e.g., Alconox™), or equivalent

laboratory-grade detergent until all visible dirt, grime, grease, oil, loose paint, rust,

etc., have been removed.

• Rinse with potable water

• Remove equipment from decontamination pad and allow to air dry

• Record date and time of equipment decontamination

5.2 Soil and Groundwater Sampling Equipment

oThe following procedure will be used to decontaminate sampling equipment such as

split-spoon samplers; brass sleeves; continuous core barrels; scoops; hand augers;

non-dedicated bailers; submersible pumps, bladder pumps; and other sampling equipment that

may come into contact with samples. To minimize decontamination procedures in the field,

dedicated equipment will be used wherever feasible:

• Wash and scrub equipment with phosphate-free, laboratory-grade detergent (e.g.,

Alconox™ or equivalent) and off-site distilled water

• Triple-rinse with distilled water

• Air dry

• Wrap in aluminum foil, or store in clean plastic bag or designated casing.

OU3 SOP 7
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f • Record date and time of equipment decontamination

Personnel involved in decontamination activities will wear appropriate protective clothing as

defined in the project-specific health and safety plan.

5.3 Monitoring Equipment

The following procedure will be used to decontaminate monitoring devices such as slug-test

equipment, groundwater elevation and free product thickness measuring devices, and water

quality checking instruments. Note that organic solvents can not be used to decontaminate free

product measuring devices because they will cause damage to the probes. Spray bottles may be

used to store and dispense distilled water.

Wash equipment with laboratory-grade, phosphate-free detergent (e.g., Alconox™ or

equivalent) and distilled water

\ . Triple-rinse with distilled water

Store in clean plastic bag or storage case.

Record date and time of equipment decontamination

6.0 QUALITY ASSURANCE AND QUALITY CONTROL

All equipment decontamination must be documented in the field logbooks and/or field forms,

including rationales deviations from this SOP. The Field Team Leader or designated QA

reviewer will check and verify that field documentation has been completed per this procedure

and other procedures referenced herein.

To assess the adequacy of decontamination procedures, field rinsate blanks may be collected.

The specific number of rinsate blanks will be defined in a FSP or work plan or by the Project

OU3 SOP 7
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Manager. In general, at least one field rinsate blank should collected per sampling event or per f

day.

Rinsate blanks with elevated or detected contaminates will be evaluated by the Project Manager,

who will relay the results to the site workers. Such results may be indicative of inadequate

decontamination procedures that require corrective actions (e.g., retaining).

7.0 PROCEDURE FOR WASTE DISPOSAL

All decontamination water that has come into contact with contaminated equipment will be

handled, labeled, stored and disposed according to SOP 12. Unless otherwise specified in the

FSP, waste generated from other sources and classified as non-hazardous waste (e.g., PPE, pastic

sheeting, rope and misc. debris) will be disposed into trash receptacles.

8.0 REFERENCES

Agency for Toxic Substances and Disease Registry. 2006. Asbestos Exposure and Your Health.

U.S. Environmental Protection Agency, RCRA Ground-Water Monitoring: Draft Technical
Guidance, November 1992. Page 7-17.
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

1.0 INTRODUCTION

This standard operating procedure (SOP) is based on MWH SOP-09, Sample Handling and

Shipping, Revision 1.0, March 2004, modified for use at the Libby Asbestos Superfund Site

OU3. This SOP describes the requirements for sample handling, storage and shipping. The

purpose of this SOP is to define sample management activities as performed from the time of

sample collection to the time they are received by the laboratory.

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in soil sampling must follow health and safety protocols described in the

health and safety plan. Asbestos fibers are thin and long fibers so small that they cannot be seen

by the naked eye. Asbestos fibers are easily inhaled when disturbed and when embedded in the

lung tissue can cause health problems. Significant exposure to asbestos increases the risk of lung

cancer, mesothelioma, asbestosis (non-cancerous lung disease), and other respiratory diseases

(ATSDR 2006).

3.0 DEFINITIONS

Cbain-of-Custody: An accurate written record of the possession of each sample from the time

of collection in the field to the time the sample is received by the designated analytical

laboratory.

Sample: Physical evidence collected for environmental measuring and monitoring.

For the purposes of this SOP, sample is restricted to solid, aqueous, air, or waste matrices. This

SOP does not cover samples collected for lithologic description nor does it include remote

sensing imagery or photographs (refer to SOP-9 for field documentation procedures).

Sampler: The individual who collects environmental samples during fieldwork.

OU3 SOP 8
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' 4.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated

with them. This list is not intended to be comprehensive and often additional personnel may be

involved. Project team member information will be included in project-specific plans (e.g., work

plan, field sampling plan (FSP), quality assurance plan, and etc.), and field personnel will always

consult the appropriate documents to determine project-specific roles and responsibilities. In

addition, one person may serve in more than one role on any given project.

Project Manager: The Project Manager is responsible for ensuring that the requirements for

sample management are included in the appropriate project plans. The Project Manager is

responsible for coordinating sample management efforts with input from other key project staff

and applicable government agencies.

Quality Control Manager: Overall management and responsibility for quality assurance and

quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,

I performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader and/or Field Hydrogeologist, Geologist or Engineer: Implements the

sampling program, supervises other sampling personnel, and ensures compliance with SOPs and

QA/QC requirements. Prepares daily logs of field activities.

Field Technician: Responsible for sample collection, documentation, packaging, and shipping.

Assists the FTL and/or geologist, hydrogeologist, or engineer in the implementation of tasks.

5.0 PROCEDURES

5.1 Applicability

The information in this SOP may be used by direct reference or incorporated into project-

specific plans. Deviations or modifications to procedures addressed herein must be brought to

the attention of, and approved by, applicable government agencies.

I OU3 SOP 8
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/'
5.2 Sample Management '

Sample Containers: The sample containers to be used will be dependent on the sample matrix

and analyses desired, and are specified in the project FSP. Only certified pre-cleaned sample

containers will be used. Sample containers will be filled with adequate headspace

(approximately 10 percent) for safe handling upon opening, except containers for volatile

organic compound (VOC) analyses, which will be filled completely with no headspace. This no-

headspace requirement applies to both soil and groundwater samples.

Once opened, the containers will be used immediately. If the container is used for any reason in

the field (e.g., screening) and not sent to the laboratory for analysis, it will be discarded. Prior to

discarding the contents of the used container and the container, disposal requirements will be

evaluated. When storing before and after sampling, the containers will remain separate from

solvents and other volatile organic materials. Sample containers with preservatives added by the

laboratory will not be used if held for an extended period on the job site or exposed to extreme

heat conditions. Containers will be kept in a cool, dry place. For preserved samples (except

VOCs), the pH of the sample will be checked following collection of the sample. If the pH is not I }

at the required level, additional preservative (provided by the laboratory) will be added to the

sample container.

Numbering and Labeling: Refer to OU3 SOP-9.

Custody Seals. Custody seals with the date and initials of the sampler will be used on each

shipping container to ensure custody. The custody seal will be placed on opposites sides of the

cooler across the seam of the lid and the cooler body. Alternatively, if the sample containers are

all placed inside a liner bag within the cooler, the custody seal may be placed across the seal of

the liner bag inside of the cooler.

Chain-of-Custody: COC procedures require a written record of the possession of individual

samples from the time of collection through laboratory analyses. A sample is considered to be in

custody if it is:

OU3 SOP 8
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r\ • In a person's possession

• In view after being in physical possession

• In a secured condition after having been in physical custody

• In a designated secure area, restricted to authorized personnel

The COC record will be used to document the samples taken and the analyses requested. Refer

to SOP-9 Attachment 2 for the OUS-specific COC form. Information recorded by field

personnel on the COC record will include the following:

• Sample identifier (Index ID)

• Date and time of collection

• Sample matrix

• Preservation

• Type of analyses requested

• Unique COC number

• Lab being shipped to

I • Signature of individuals involved in custody transfer (including date and time of transfer)

• Airbill number (if appropriate)

• Any comments regarding individual samples (e.g., organic vapor meter readings, special

instructions).

COC records will be placed in a waterproof plastic bag (e.g., Ziploc®), taped to the inside lid of

the cooler or placed at the top of the cooler, and transported with the samples. Signed airbills

will serve as evidence of custody transfer between the field sampler and courier, as well as

between the courier and laboratory. If a carrier service is used to ship the samples (e.g., Federal

Express, etc.), custody will remain with the courier until it is relinquished to the laboratory.

Upon receiving the sample cooler, a laboratory representative should sign in the receiving box of

the COC, thus establishing custody. The sampler will retain copies of the COC record and

airbill.

u
Sample Preservation/Storage: The requirements for sample preservation are dependent on the

desired analyses and the sample matrix, and are specified in the FSP.
OU3 SOP 8
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5.3 Sample Shipping { ';

The methods and procedures described in this SOP were developed from these sources:

• 49 CFR 173. Shippers - Shippers - General Requirements for Shipping. United
States Code of Federal Regulations available online at
http://www.gpoaccess.gov/cfr/index.html

• 49 CFR 178. Specifications for Packaging. United States Code of Federal
Regulations available online at http://www.gpoaccess.gov/cfr/index.htinl

• ASTM D 4220. Standard Practice for Preserving and Transporting Soil Samples.
American Society for Testing and Materials available online at
http://www.astm.org/

• ASTM D 4840. Standard Practice for Sampling Chain-of-Custody Procedures.
American Society for Testing and Materials available online at
http://www.astm.org/

Procedures for packaging and transporting samples to the laboratory are dependent on the

chemical, physical, and hazard properties of the material. The procedures may also be based on

an estimation of contaminant concentrations/properties in the samples to be shipped. Samples f \

will be identified as environmental samples, excepted quantities samples, limited quantities

samples, or standard hazardous materials. Environmental samples are defined as solid or liquid

samples collected for chemical or geotechnical analysis. Excepted quantities involve the

shipment of a few milliliters of either an acid or base preservative in an otherwise empty sample

container. Limited quantities are restricted amounts of hazardous materials that may be shipped

in generic, sturdy containers. Standard hazardous material shipments require the use of

stamped/certified containers. All samples will be packaged and shipped or hand delivered to the

laboratories the same day of sample collection, unless otherwise specified in the project-specific

FSPs.

The following paragraphs describe standard shipping procedures for different types of samples.

Any exceptions to these procedures will be defined in the FSP. It is the responsibility of the

sampler to refer to the U.S. Department of Transportation (DOT)

(http://hazmat.dot.gov/regs/rules.htm) regulations when dealing with a substance not addressed

in this SOP for requirements and limitations associated with the shipment.
OU3 SOP 8
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* Sample Shipping via Commercial Carrier:

Aqueous or Solid Samples: Samples will be packaged and shipped to the laboratories the same

day of sample collection, unless otherwise specified in the FSP and depending on holding time

requirements for individual samples. For aqueous or solid samples that are shipped to the

laboratory via a commercial carrier the following procedures apply:

• Sample labels will be completed and attached to sample containers.

• The samples will be placed upright in a waterproof metal (or equivalent strength

plastic) ice chest or cooler.

• For shipments containing samples for volatile organic analysis, include a trip blank.

• Ice in double Ziploc® bags (to prevent leakage) will be placed around, among, and on

top of the sample bottles. Enough ice will be used so that the samples will be chilled

f and maintained at 4°C ± 2°C during transport to the laboratory. Dry ice or blue ice

will not be used.

• To prevent the sample containers from shifting inside the cooler, the remaining space

in the cooler will be filled with inert cushioning material, such as shipping peanuts,

additional bubble pack, or cardboard dividers, such that the sample containers remain

upright and do not break.

• Tape shut the cooler's drain plug

• The original copy of the completed COC form will be placed in a waterproof plastic

bag and taped to the inside of the cooler lid or placed at the top of the cooler.

• The lid will be secured by wrapping strapping tape completely around the cooler in

two locations.

U OU3 SOP 8
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c
• Mark the cooler with arrow labels indicating the proper upright position of the cooler.

• Custody seals consisting of security tape with the date and initials of the sampler will

be used on each shipping container to ensure custody. Two signed custody seals will

be placed on the cooler, one on the front and one on the back.

• A copy of the COC record and the signed air bill will be retained for the project files.

• Affix a label containing the name and address of the shipper to the outside of the

cooler

Hand-Delivered Samples: For aqueous or solid samples that will be hand carried to the

laboratory, the same procedures apply.

Excepted Quantities: Usually, corrosive preservatives (e.g., hydrochloric acid, sulfuric acid,

nitric acid, or sodium hydroxide) are added to otherwise empty sample bottles by the analytical f \

laboratory prior to shipment to field sites. However, if there is an occasion whereby personnel

are required to ship bottles with these undiluted acids or bases, the containers will be shipped in

the following manner:

1. Each individual sample container will have not more than 30 milliliters of

preservative.

2. Collectively, the preservative in these individual containers will not exceed a volume

of 500 milliliters in the same outer box or package.

3. Despite the small quantities, only chemically compatible material may be placed in

the same outer box, (e.g., sodium hydroxide, a base, must be packaged separately

from the acids).

4. Federal Express will transport nitric acid only in concentrations of 40 percent or less.

OU3 SOP 8
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f 5. A "Dangerous Goods in Excepted Quantities" label will be affixed to the outside of

the outer box or container. Information required on the label includes:

• Signature of Shipper

• Title of Shipper

. Date

• Name and Address of Shipper

• Check of Applicable Hazard Class

• Listing of UN Numbers for Materials in Hazard Classes

Limited Quantities: Occasionally, it may become necessary to ship known hazardous

materials, such as pure or floating product. DOT regulations permit the shipment of many

hazardous materials in "sturdy" packages, such as an ice chest or cardboard box (not a specially

constructed and certified container), provided the following conditions are met:

1. Each sample bottle is placed in a plastic bag, and the bag is sealed. Each VOC vial

will be placed in a scalable bag. As much air as possible is squeezed from the bag

before sealing. Bags may be sealed with evidence tape for additional security.

2. Or each bottle is placed in a separate paint can, the paint can is filled with

vermiculite, and the lid is affixed to the can. The lid must be sealed with metal clips,

filament, or evidence tape. If clips are used, the manufacturer typically recommends

six clips.

3. The cans are placed upright in a cooler that has had the drain plug taped shut inside

and outside, and the cooler is lined with a large plastic bag. Approximately 1 inch of

adsorbent material sufficient to retain any liquid that may be spilled, is placed in the

bottom of the liner. Only containers having chemically compatible material may be

packaged in each cooler or other outer container.

4. The COC record is sealed inside a plastic bag and placed inside the cooler. The

sampler retains one copy of the COC record. The laboratory will be notified if the
OU3 SOP 8
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sample is suspected of containing any substance for which the laboratory personnel f

should take safety precautions.

5. The cooler is shut and sealed with strapping tape (filament type) around both ends.

Two signed custody seals will be placed on the cooler, one on the front and one on

the back. Additional seals may be used if the sampler and/or shipper consider more

seals to be necessary. Wide, clear tape will be placed over the seals to ensure against

accidental breakage.

6. The following markings are placed on the side of the cooler:

Proper Shipping Name (Column B, List of Dangerous Goods, Section 4,

IATA Dangerous Goods Regulations [DGR])

UN Number (Column A, List of Dangerous Goods, Section 4,

IATA DGR)

Shipper's name and address

Consignee's name and address /" \

The words "LIMITED QUANTITY" V /

Hazard Labels (Column E, List of Dangerous Goods, Section 4,

IATA DGR)

Two Orientation (Arrow) labels placed on opposite sides.

7. The Airbill/Declaration of Dangerous Goods form is completed as follows:

Shipper's name and address

Consignee's name and address

Services, Delivery & Special Handling Instructions

Cross out "Cargo Aircraft Only" in the Transport Details Box

Cross out "Radioactive" under Shipment Type

Nature and Quantity of Dangerous Goods

OU3 SOP 8
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I • Proper Shipping Name (Column B, List of Dangerous Goods,

Section 4, IATA DGR)

• Class or Division (Column C, List of Dangerous Goods, Section 4,

IATA DGR)

• UN Number (Column A, List of Dangerous Goods, Section 4,

IATA DGR)

• Packing Group (Column F, List of Dangerous Goods, Section 4,

IATA DGR)

• Subsidiary Risk, if any (Column D, List of Dangerous Goods,

Section 4, IATA DGR)

• Quantity and type of packing (number and type of containers: for

example, "3 plastic boxes", and the quantity per container, "2 L", is

noted as "3 Plastic boxes X 2 L" This refers to 3 plastic boxes

(coolers are referred to as plastic boxes) with 2 liters in each box.

• Packing Instructions (Column G, List of Dangerous Goods,

Section 4, IATA DGR).

\ • Note: Only those Packing Instructions in Column G that begin

with the letter "Y" may be used. These refer specifically to the

Limited Quantity provisions.

• Authorization (Write in the words Limited Quantity)

• Emergency Telephone Number (List 800-535-5053. This is the

number for INFOTRAC.)

• Printed Name and Title, Place and Date, Signature.

Standard Hazardous Materials: Shipment of standard hazardous materials presents the most

difficulty and expense. However, there may be occasion whereby a hazardous material cannot

be shipped under the Limited Quantity provisions, (e.g., where there is no Packing Instruction in

Column G, List of Dangerous Goods, IATA Dangerous Goods Regulations, that is preceded by

the letter "Y").
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In such cases, the general instructions noted above but for non-Limited Quantity materials will f

apply, with one important difference: standard hazardous materials shipment requires the use of

certified outer shipping containers. These containers have undergone rigid testing and are,

therefore, designated by a "UN" stamp on the outside, usually along the bottom of a container's

side. The UN stamp is also accompanied by codes specifying container type, packing group

rating, gross mass, density, test pressure, year of manufacturer, state of manufacturer, and

manufacturer code name. The transport of lithium batteries in Hermit Data Loggers is an

example of a standard hazardous material where only a designated outer shipping container may

be used.

5.4 Holding Times

The holding times for samples will depend on the analysis and the sample matrix. Refer to the

FSP for holding times requirements.

6.0 QUALITY ASSURANCE AND QUALITY CONTROL

All sample shipments must be documented in the field logbooks and/or field forms, including

rationales deviations from this SOP. The Field Team Leader or designated QA reviewer will

check and verify that handling and shipment documentation has been completed per this

procedure and other procedures referenced herein.

7.0 DECONTAMINATION

All shipment coolers shall be maintained clean of sampled material to avoid exposure during

shipment. Any investigation-derived waste generated in the sampling process shall be managed

in accordance with the procedures outlined in SOP-12.

8.0 REFERENCES

Agency for Toxic Substances and Disease Registry. 2006. Asbestos Exposure and Your Health.
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Enforcement Considerations for Evaluations of Uncontrolled Hazardous Waste Disposal Sites by
Contractors, Draft, Appendix D, April 1980.
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1.0 INTRODUCTION

This Standard Operating Procedure (SOP) is a general guidance document for the required

documentation to be completed by field personnel during field investigations. This SOP is based

on MWH SOP-04, Field Documentation, Revision 1.0, March 2006, modified for use at the

Libby Mine Site. Documentation in the form of field logbooks, reports, and forms shall be

completed for every activity in the field. Records shall be maintained on a daily basis as the

work progresses. All field documentation shall be accurate and legible because it is deliverable

to the client as potentially a legal document.

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in soil sampling must follow health and safety protocols described in the

site health and safety plan. Asbestos fibers are thin and long fibers so small that they cannot be

seen by the naked eye. Asbestos fibers are easily inhaled when disturbed and when embedded in

the lung tissue can cause health problems. Significant exposure to asbestos increases the risk of /-
Ilung cancer, mesothelioma, asbestosis (non-cancerous lung disease), and other respiratory x-

diseases (ATSDR 2006). All personnel engaged in soil sampling must follow health and safety

protocols described in the health and safety plan.

3.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated

with them. This list is not intended to be comprehensive and often, additional personnel may be

involved. Project team member information shall be included in project-specific plans (e.g.,

work plan, field sampling plan, quality assurance plan, etc.), and field personnel shall always

consult the appropriate documents to determine project-specific roles and responsibilities. In

addition, one person may serve in more than one role on any given project.

Project Manager: Selects project-specific field documentation with input from other key

project staff.
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r Quality Control Manager: Overall management and responsibility for quality assurance and

quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,

performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or Engineer: Implements

the sampling program, supervises other sampling personnel, and ensures compliance with SOPs

and QA/QC requirements. Prepares daily logs of field activities.

Field Technician (or other designated personnel): Assists the FTL and/or field geologist,

hydrogeologist, or engineer in the implementation of field tasks and field documentation.

Field Sample/Data Manager: Responsible for proper handling and shipping of all samples

collected by the field crew, electronic data entry of field sample data sheet (FSDS) and chain-of-

custody (COC) forms, and scanning/posting of field documentation PDFs (FSDS, COC, field

logbooks, digital photographs) to a dedicated FTP site.

/ 4.0 FIELD DOCUMENTATION PROCEDURES

Field documentation serves as the primary foundation for all field data collected that will be used

to evaluate the project site. There are two main forms of field documentation - field logbooks

and FSDS forms. All field documentation shall be accurate, legible and written in indelible

black or blue ink. Absolutely no pencils or erasures shall be used. Incorrect entries in the FSDS

forms or field logbooks will be corrected by crossing out the incorrect entry with one line, the

individual making the correction will initial and date next to the correction.

4.1 Field Logbooks

The field logbook shall be a bound, weatherproof book with numbered pages, and shall serve

primarily as a daily log of the activities carried out during the fieldwork. All entries shall be

made in indelible black or blue ink. A field logbook shall be completed for each operation

undertaken during the field tasks. To further assist in the organization of the field log books, the

project name and the date shall be recorded on top of each page along with the significant
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activity description (e.g., surface sample or soil boring number). All original field \

documentation shall be retained in the project files.

Skipped pages or blank sections at the end of a field log book page shall be crossed out with an

"X" covering the entire page or blank section; "No Further Entries," initials, and date shall be

written by the person crossing out the blank section or page. The responsible field team member

shall write his/her signature, date, and time after the day's last entry.

Field activities vary from project to project; however, the concept and general information that

shall be recorded are similar. The descriptions of field data documentation given below serve as

an outline; individual activities may vary in documentation requirements. A detailed description

of two basic example logbooks, suitable for documentation of field activities, is given below.

These field logbooks include the FTL logbook and the field geologist/sampling team logbook.

FTL Logbook: The FTL's responsibilities include the general supervision, support, assistance,

and coordination of the various field activities. As a result, a large portion of the FTL's day is

spent rotating between operations in a supervisory mode. Records of the FTL's activities, as / \
\ /

well as a summary of the field team(s) activities, shall be maintained in a logbook. The FTL's

logbook shall be used to fill out daily/weekly reports and daily quality control reports (DQCRs),

and therefore, shall contain all required information. Entries shall be preceded with time in

military units for each observation. Items to be documented include:

• Record of tailgate meetings

• Personnel and subcontractors on job site and time spent on the site

• Field operations and personnel assigned to these activities

• Site visitors

• Log of FTL's activities: time spent supervising each operation and summary of daily

operations as provided by field team members

• Problems encountered and related corrective actions

• Deviations from the sampling plan and reasons for the deviations

• Records of communications; discussions of job-related activities with the client,

subcontractor, field team members, and project manager

OU3 SOP 9
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u

{ • Information on addresses and contacts

• Record of invoices signed and other billing information

• Field observations

Field Geologist/Sampling Team Logbook: The field geologist or sampling team leader shall

be responsible for recording the following information in a logbook:

• Health and Safety Activities

- Calibration records for health and safety equipment (e.g., type of PID, calibration j

gas used, associated readings, noise dosimeters, etc.) 1

- Personnel contamination prevention and decontamination procedures

- Record of daily tailgate safety meetings

• Weather

Calibration of field equipment

• Equipment decontamination procedures j

Personnel and subcontractors on job site and time spent on the site j

| • Station identifier j

• Sampling activities I

- Sample location (sketch) I
- Equipment used |
- Names of samplers |
- Date and time of sample collection I

Sample interval !
- Number of samples collected (
- Analyses to be performed on collected samples I

Disposal of contaminated wastes (e.g., PPE, paper towels, Visqueen, etc.) }

Field observations |

Problems encountered and corrective action taken

Deviations from the sampling plan and reason for the deviations

• Site visitors

OU3 SOP 9
Rev. No. 4
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

4.2 Field Sample Documentation

Sample Labels: A unique sample identification label shall be affixed to all sample containers.

All samples will be labeled in a clear, precise way for proper identification in the field and for

tracking in the laboratory. At the time of collection, each sample will be labeled with a unique

5-digit sequential identification (ID) number, referred to as the Index ID. The Index ID for all

samples collected as part of OU3 sampling activities will have a two-character prefix specific to

the sampling Phase (e.g., Phase 1 samples will have a "PI" prefix, Pl-12345) as specified in the

applicable SAP. Index ID labels will be !/2 inch x 1 % inch in size and pre-printed for use in the

field. For each Index ID, multiple labels will be printed to allow for multiple containers of the

same sample (i.e., for different analyses).

Index ID Label Example:
P1-12345

Each collection container will be labeled with a container label that enables the field team

member to record the container specific details, such as the method of sample preparation (e.g.,

filtered/unfiltered), method of preservation, and the analytical methods that will be requested.

Container labels will be 2 inch x 4 inch in size and pre-printed for use in the field. Any

container-specific information shall be written in indelible ink.

Container Label Example:
Date/Time:

Index ID:

Media (circle one): AQ SO AA BK DB TC
For AQ, Filtered? (circle one): Yes No
Container:
Preservation:
Analyses: •

Media acronyms: AQ - aqueous media, SO - solid media, AA - ambient air,

BK - tree bark, DB - organic debris, TC - tree age core

OU3 SOP 9
Rev. No. 4
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I Libby Superfund Site Operable Unit 3 Standard Operating Procedure

* After labels have been affixed to the sample container, the labels will be covered with clear

packaging tape to ensure permanence during shipping.

Any unused Index ID labels should be crossed out to avoid the possibility of using unused labels

for a different sample.

Field Sample Data Sheet (FSDS) Forms: Data regarding each sample collected as part of the

OU3 sampling will be documented using Libby-specific FSDS forms (provided as Attachment

1). These FSDS forms are media-specific and designed to facilitate data entry of station

location, sample details, and field measurements needed for the OU3 investigation.

In the field, one field team member will be responsible for recording all sample details onto the

appropriate FSDS form. At the time of sample labeling, one Index ID label will be affixed to the

FSDS form in the appropriate field. All written entries on the FSDS form shall be accurate,

legible and written in indelible black or blue ink.

I Once the FSDS form is complete, written entries will be checked by a second field team

member. These two field team members will initial the bottom of the FSDS form in the

appropriate field to document who performed the written data entry and who performed the QC

check of the FSDS form.

On a weekly basis (or more frequently as conditions permit), information from the hard copy

FSDS form will be manually entered into a field-specific OU3 database using electronic data

entry screens by the Field Sample/Data Manager. Once electronic data entry is complete, QC of

all data entry will be completed by the FTL or their designate. The Field Sample/Data Manager

and the FTL will initial in the appropriate field on the paper FSDS form to document who

performed the data entry into the database and who performed the QC check.

4.3 Photologs

Photologs are often used in the field to document site conditions and sample location

characteristics. While photographs may not always be required, they shall be used wherever

OU3 SOP 9
Rev. No. 4
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

applicable to show existing site conditions at a particular time and stage of the investigation or f

related site activity. Photolog information shall include:

• station location identifier

• Index ID (if applicable)

• date and time of photo

• direction/orientation of the photo

• description of what the photo is intended to show

An engineer's scale or tape shall be included in any photographs where scale is necessary. Any

wasted frames or images in a roll of film or sequence of digital images shall be so noted in the

field logbook.

4.4 Chain-of-Custody Records

Custody Seals: Custody seals with the date and initials of the sampler will be used on each

shipping container to ensure custody. The custody seal will be placed on opposites sides of the / \

cooler across the seam of the lid and the cooler body. Alternatively, if the sample containers are

all placed inside a liner bag within the cooler, the custody seal may be placed across the seal of

the liner bag inside of the cooler.

Chain-of-Custody Forms: COC procedures allow for the tracking of possession and handling

of individual samples from the time of field collection through to laboratory analysis.

Documentation of custody is accomplished through a COC form that lists each sample and the

individuals responsible for sample collection and shipment, sample preparation, and receipt by

the analytical laboratory. The COC form also documents the analyses requested for each

sample. Whenever a change of custody takes place, both parties will sign and date the COC

form, with the relinquishing party retaining a copy of the form. The party that accepts custody

will inspect the COC form and all accompanying documentation to ensure that the information is

complete and accurate. Any discrepancies will be noted on the COC form. Shipping receipts

shall be signed and filed as evidence of custody transfer between field sampler(s), courier, and

laboratory.

OU3 SOP 9
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I Libby Superfund Site Operable Unit 3 Standard Operating Procedure

* Attachment 2 provides an example of the COC form that will be used for all samples collected as

part of OU3 sampling. This form will be printed as a carbonless triplicate form to facilitate

retention of COC copies by relinquishing parties. As seen, the COC form includes the following

information:

• sample identifier (Index ID)

• date and time of collection

• method of sample preparation and preservation

• number of sample containers

• analyses requested

• shipping arrangements and airbill number, as applicable

• recipient laboratories

• signatures of parties relinquishing and receiving the sample

On a daily basis, the Field Sample/Data Manager will package samples for shipping, complete

I hard copy COC forms, and ship all samples as outlined in SOP No. 8. On a daily basis,

information from the hard copy COC form necessary for sample tracking will be manually

entered into a field-specific OU3 database using electronic data entry screens by the Field

Sample/Data Manager. Once electronic data entry is complete, QC of all data entry will be

completed by the FTL or their designate.

5.0 FIELD DATA TRANSMITTAL

Copies of all FSDS forms, COC forms, and field log books will be scanned and posted in

portable document format (PDF) to a project-specific file transfer protocol (FTP) site daily. This

FTP site will have controlled access (i.e., user name and password are required) to ensure data

access is limited to appropriate project-related personnel. File names for scanned FSDS forms,

COC forms, and field log books will include the sample date in the format YYYYMMDD to

facilitate document organization (e.g., FSDS_20070831.pdf).

U OU3 SOP 9
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Electronic copies of all digital photographs will also be posted weekly (or more frequently as f

conditions permit) to the project-specific FTP site. File names for digital photographs will

include the station identifier, the sample date, and photograph identifier (e.g., ST-

l_20070831_12459.tif).

A copy of the field-specific OU3 database will be posted to the project-specific FTP site on a

weekly basis (or more frequently as conditions permit). The field-specific OU3 database posted

to the FTP site will include the post date in the file name (e.g., FieldOU3DB_20070831.mdb).

6.0 CORRECTIONS AND MODIFICATIONS

6.1 Field Deviations and Modifications

It is recognized that deviations and modifications from the standard operating procedures may be

necessary based on site conditions. Any requested field modifications will be submitted by

Robert Marriam (Remedium Group, Inc. - W.R. Grace contractor) to Bonita Lavelle (EPA

Region 8 - Remedial Project Manager) for review and approval. All modification requests will / \

be recorded in a Field Modification Approval Form (see Attachment 3).

6.2 Corrections to Hard Copy Forms

If an error is identified on an FSDS or COC form prior to entry into the field-specific OU3

database, the information should be corrected on the hard copy form by crossing out the

incorrect entry with one line, the individual making the correction will initial and date next to the

correction. Data entry into the field-specific OU3 database and scanning/posting of the hard

copy forms should proceed following the data entry procedures described above.

If an error is identified on an FSDS or COC form after entry into the field-specific OU3

database, the information should be corrected on the hard copy form by crossing out the

incorrect entry with one line, the individual making the correction will initial and date next to the

correction. The corrected form should be scanned and posted to the project-specific FTP site.

File names for corrected FSDS forms will include the Index ID of the corrected sample to

OU3 SOP 9
Rev. No. 4 \,

Date: June 30, 2008
Page 10 of 11



Libby Superfund Site Operable Unit 3 Standard Operating Procedure

r facilitate document organization (e.g., FSDS_C_Pl-12345.pdf). File names for corrected COC

forms will include the COC ID of the corrected COC form to facilitate document organization

(e.g., COC_C_OU3-36512.pdf)- Necessary data corrections will be made to the master OU3

database by the database manager.

If changes are made to a COC form, the analytical laboratory should be provided with a

corrected COC form.

7.0 REFERENCES

Agency for Toxic Substances and Disease Registry. 2006. Asbestos Exposure and Your Health.

RCRA Ground-Water Monitoring: Draft Technical Guidance, November 1992.
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FSDS Rev. 3 Sheet No: SWS2-
SED2-.

r LIBBY OU3 PHASE II FIELD SAMPLE DATA SHEET
SURFACE WATER AND SEDIMENT

Station ID:
Field Logbook ID:
GPS Coordinate System:
For New Stations Only.
Sampling Team: MWH

Sampling Date:
Logbook Page No:

UTM Zone 11 North. NAD83 datum, meters
X coord: Y coord:
Samplers Initials:

Elev:

WATER QUALITY PARAMETERS (if applicable)
710)6 Xteflsurpu

{hhnnni} •«' •

Tetlip; =•;

* ("C)
pH

Specific Conductance
(mSfcm Autt«omp g 25-C)

•I-'- •&&&*•: • • " '

<mgfl->

.'- ;-\-V , . - • • :-.

:„ -: *•'• " '-f\DD'''~' • '• ~y "•• -

' : t :{mVK-.'.S;i>

»•.'. '•' Turbidity, .vfv-v. -.5, ;

.:.:• '/ - (NTU)V^-'-- •-• •

SAMPLE COLLECTION
.I7*,--

IHl

Kis^;
*̂ *i-'l;H'a
Index

''SB'--" ••>•.-.

1

AFFIX LABEL HERE

AFFIX LABEL HERE

AFFIX LABEL HERE

AFFIX LABEL HERE

SamDlinq Time:
Sample Type: Field Sample

Media : Surface Water Sediment
SamDlinq Time:
Sample Type: SP FD

MS MSD PE
FB TB EB

Media : Surface Water Sediment

SamDlinq Time:
Sample Type: SP FD

MS MSD PE
FB TB EB

Media : Surface Water Sediment

SamDlinq Time:
Sample Type: SP FD

MS MSD PE
FB TB EB

Media : Surface Water Sediment

•:"••'"• .'V V'i '"> •' ' ••;•:. :,;;:K-;. • ', ;•;•., •: . : • . . • •

Sampling Method (if applicable):
Grab or Composite
# of Composites:
SamDlinq Depth: TOD (in)

Bot (in)
Sampling Method (if applicable):
Grab or Composite
# of Composites:
Samplinq Depth: Top (in)

Bot (in)

Sampling Method (if applicable):
Grab or Composite
# of Composites:
SamDlinq Depth: Top (in)

Bot (in)

Sampling Method (if applicable):
Grab or Composite
# of Composites:
Samplinq Depth: Top (in)

Bot (in)

COMMENTS

** * v ^

Note: FS Field Sample
TB Trip Blank Sample
FB Field Blank Sample

SP Field Split Sample
MS Matrix Spike Sample
EB Equipment Decon Blank Sample

FD Field Duplicate Sample
MSD Matrix Spike Duplicate Sample
PE Performance Evaluation Sample

I Field Data Entered by: Field Entries Checked by: j

Database Entry:, Database QC:
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r Field Logbook No:

Station ID:

Sheet No.: AA2-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) rev2
STATIONARY AMBIENT AIR MONITOR

Page No:
D Check box if GPS information
has been recorded previously

Station Comments:

GPS Coordinate System: UTM Zone 11 North. NADSS datum, meters

X coord: Y coord:

Sampling Team:

Elevation: m
Sampler Initials:

Data Item

Index ID

Sample Height (ft)

Location Description

Field QC Type (circle)

Matrix Type

Flow Meter Type

Archive blank (circle)

Pump ID Number

Flow Meter ID Number

Start Date (mm/dd/yy)

Start Time (hh:mm)

Start Counter

Daily Flow Check:

Record time (hh:mm)
and flow rate (L/min)
in fields provided

Stop Date (mm/dd/yy)

Stop Time (hh:mm)

Stop Counter

Pump fault? (circle)

Stop Flow (L/min)

Field Comments

Cassette Lot Number:

Cassette 1

AFFIX LABEL HERE

FS-(field sample) FB-(field blank)

FD-(field dup)

For FD, Parent ID:
Outdoor

Rotameter

Yes No

Check 1 Time Flow

Check2

Check3

Check4

Yes No

Entered By (Provide initials):

Cassette 2

AFFIX LABEL HERE

FS-(field sample) FB-(field blank)

FD-(field dup)

For FD, Parent ID:
Outdoor

Rotameter

Yes No

Check 1 Time Flow

Check2

Check3

Check4

Yes No

Cassette 3

AFFIX LABEL HERE

FS-(field sample) FB-(field blank)

FD-(field dup)

For FD, Parent ID:
Outdoor

Rotameter

Yes No

Checkl Time Flow

Check2

Check3

Check4

Yes No

Validated By (Provide initials):

For Data Entry Completion (Provide Initials) Completed by: QCby:
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c

Field Logbook No:
Station ID:

Sheet No.: GW2-
LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) rev3

GROUNDWATER D Check box if GPS information

Paqe No' nas '5een recorc'ec' previously

Station Alias: Sampling Date:

GPS Coordinate System: UTM Zone 11 North. NAD83 datum, meters

X coord: Y coord:

Sampling Team:
Station Comments:

Sampler Initials:
Elevation (meters):.

Well: Measuring Pol
Screened Interval (ft f

Casing Stickup (ft)

it (MP) o

3GL):

fWell: MP Units:
Filter P

Sample Inta

ack Interval

ke Depth (ft

(ft BCD:

BMP):

Calibration:
rj Daily Verification Wee

VGA Vial pH: Oth

Purge Method:
D Dedicated Submersible (SP) D Portable Bladder (BP) D Peristalic (PP)

D Portable Submersible (SP) D Dedicated Bailer (B) D Grab (G)

l~l Dedicated Bladder (SP) fl Disposable Bailer (B) H Other:
Purge:

Starting Water Level (

Casing Diameter (in I

Water Level (ft BMP)

Time
(hh:mm)

Temp.
(°C)

ft BMP):

3):

Total De

Multiplies

at End of Purge:

PH
Spec. Cond.
(mS/cm@25°C;

tion Factor:

ORP
(mV)

pth (ft BGL):

Casir

Total Dept

Diss. O2

(mg/L)

g Volume (g

h (ft BMP) at

Turbidity
(NTU)

klv Date:

erpH:

Multiplication Factors:
1" = 0.04 2" = 0.16
3" = 0.37 4" = 0.65
fi" = 1 47

Water Column Height (ft):

al): 2X: :5X: 4X:

End of Purge:

Vol. Evac.
(gal)

Flow Rate
(gal/min) Comments

Final Parameters

Data Item
Index ID

Field QC Type

(circle one):

Field Comments:

Cooler:

Sample 1

AFFIX LABEL HERE

FS SP FD MS MSD
PE EB FB TB

Parent ID:

Entered by (Provide initials):

Sample 2

AFFIX LABEL HERE

FS SP FD MS MSD
PE EB FB TB

Parent ID:

Sample 3

AFFIX LABEL HERE

FS SP FD MS MSD
PE EB FB TB

Parent ID:

Validated by (Provide initials):
Note: FS Field Sample

TB Trip Blank Sample
FB Field Blank Sample

SP Field Split Sample
MS Matrix Spike Sample
EB Equipment Decon Blank Sample

FD Field Duplicate Sample
MSD Matrix Spike Duplicate Sample
PE Performance Evaluation Sample

For Data Entry Completion (Provide Initials) Completed by QCby
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r
Sheet No.: FSB1-.

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) rev2
FOREST SOIL AND TREE BARK

Field Logbook No:
Station ID:

Page No:
Sampling Date:

GPS Coordinate System: UTM zone 11 North. NADSSdatum, meters
X coord: Y coord:

Sampling Team:
Station Comments:

Elevation: m
Sampler Initials:

TREE BARK SAMPLES
Index ID:

Index ID:

Field QC Type (circle one):

FS (field sample)

FD (field duplicate)

For FD, Parent ID:

Field QC Type (circle one):

FS (field sample)

FD (field duplicate)

For FD. Parent ID:

Field Comments:

Entered by (Provide initials):

Sample
Area (cm2):

Sample
Area (cm2):

Tree Species:

Collection Height (ft):

Diameter* (in):

Age Core

Collected?

(circle one):

Y N

Validated by (Provide initials):

•Measured with "D-tape"

FOREST SOIL SAMPLES
Index ID:

Index ID:

Index ID:

Field QC Type (circle one):

FS (field sample)

FD (field duplicate)

For FD. Parent ID:

Field QC Type (circle one):

FS (field sample)

FD (field duplicate)

For FD, Parent ID:

Field QC Type (circle one):

FS (field sample)

FD (field duplicate)

For FD, Parent ID:

Bulk Soil Description

Depth (in)

Start:

End:

Sample Type:

Grab Composite

#of Comp.:

Bulk Soil Description

Depth (in)

Start:

End:

Sample Type:

Grab Composite

# of Corno.:

Bulk Soil Description

Depth (in)

Start:

End:

Sample Type:

Grab Composite

# of Comp.:

Organic Debris
Collected?
(circle one):

Y N

Organic Debris
Collected?
(circle one):

Y N

Organic Debris
Collected?
(circle one):

Y N

Field Comments:

Entered by (Provide initials): Validated by (Provide initials):

For Data Entry Completion (Provide Initials) Completed by QCby
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Sheet No.: MS2-

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) revl
SOIL-LIKE MATERIALS

Field Logbook No: Page No:
Station ID: Sampling Date:
GPS Coordinate System: UTM zone 11 North. NADSS datum, meters
Sampling Team: Sampler Initials:
Station Comments:

Data Item

Index ID

Matrix (circle one):

Sample Time (hh:mm)

Sample Type
(circle one):

Sample Depth

Field QC Type
(circle one):

Transect Start
Location or
Grab Sample
Location

Transect End
Location

Field Comments:

Cooler:

Sample 1

AFFIX LABEL HERE

Surface Soil Tailings
Waste Rock Roadway

Other

Grab Composite

# of Comp:

Start Depth (in):

End Depth (in):
FS (field sample)
FD (field duplicate)
For FD, Parent ID:
TB (triD blank) Cooler:
PE (perf. eval.) ID:

X coord: m

Y coord: m

Elevation: m

X coord: m

Y coord: m

Elevation: m

Entered by (Provide initials):

Sample 2

AFFIX LABEL HERE

Surface Soil Tailings
Waste Rock Roadway

Other

Grab Composite

# of Comp:

Start Depth (in):

End Depth (in):
FS (field sample)
FD (field duplicate)
For FD, Parent ID:
TB (trip blank) Cooler:
PE (perf. eval.) ID:

X coord: m

Y coord: m

Elevation: m

X coord: m

Y coord: m

Elevation: m

Sample 3

AFFIX LABEL HERE

Surface Soil Tailings
Waste Rock Roadway

Other

Grab Composite

# of Comp:

Start Depth (in):

End Depth (in):
FS (field sample)
FD (field duplicate)
For FD, Parent ID:
TB (trip blank) Cooler:
PE (perf. eval.) ID:

X coord: m

Y coord: m

Elevation: m

X coord: m

Y coord: m

Elevation: m

Validated by (Provide initials):

For Data Entry Completion (Provide Initials) Completed by QCby



This page intentionally left blank to facilitate double-sided printing.



I Libby Superfund Site Operable Unit 3 Standard Operating Procedure

r

ATTACHMENT 2

OU3 CHAIN OF CUSTODY FORM
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LIBBY OU3 - CHAIN-OF-CUSTODY RECORD/REQUEST FOR ANALYSIS coc Nc

PAGE

ENTERED BY (Signatur

METHOD OF SHIPMEN

e):

T:

SAMPLES

Index ID Date Time

ra

I A
ir
 V

o
lu

m
e

 (
L
) 

o
r 

T
re

e
 B

a
rk

S
a
m

p
le

 A
re

a
 (
c
m

2
)

"S
1
u_ A

rc
h
iv

e

PROJECT MANAGER:

...jf

).

E: OF:

DATE:

CARRIER/WAYBILL NO.. DESTINATION:

ANALYSIS REQUEST

Asbestos

F
E

W
-I

S
O

 1
0
3
1
2
 (b

.c
)

• : ' • ' ' , ' • • ' • ' • . - ' . ' . ' • ' • • •
• • • ' . . ' ' • ' . ' ' • : ' . ' • ' • ' • ' ' • • ' • • ' : • • • • • • • •

SIGNATURE

5
o.

Non-Asbestos a)

T
A

L 
M

e
ta

ls
+

B
o
ro

n

t

7
o
o

o
oo

0)
"35

TOTAL NUMBER OF
CONTAINERS

RELINQUISHED BY:

PRINTED NAME COMPANY
DATE

F
lu

o
ri
d
e

C
h
lo

ri
d
e
, 

S
u
lfa

te

T
o
ta

l 
P

h
o
sp

h
o
ru

s

0)

1
o
II

UJ D
P

P
 P

e
st

ic
id

e
s

C
h
lo

ri
n
a
te

d
 P

e
st

ic
id

e
s

H
e
rb

ic
id

e
s

m
0

ut
o
O

IA

8

'c

Z

0)int-
tria

9
,m

m
o
n
ia

, 
N

itr
a
te

, 
T

K
N

O
rt

h
o
p
h
o
sp

h
a
te

R
a
d
io

ch
e
m

is
tr

y

R
a
d
iu

m
, 

U
ra

n
iu

m

H
a
rd

n
e
ss

f
U

s, Remarks

LABORATORY COMMENTS/CONDITION OF SAMPLES « i -rCooler Temp:

TIME
RECEIVED BY:

SIGNATURE PRINTED NAME COMPANY

• Media: AQ - Aqueous SO - Solid AA - Ambient Air BK - Tree Bark OB - Organic Debris (Duff) TC - Tree Age Core
Notes -
(a) Method, container, and preservation details are provided in the attached tables Id) Preparation by ISS/-L/BBY-01 and analysis by SRC-LIBBY-01 (PLM-Grav) and SRC-LIBBY-03 IPLM-VE)
(b) With Libby-specific modifications See applicable O3 SAP for counting and stopping rules (e) In accordance with procedures in Phtpps (1985).
(c) Fortree bark, preparation by TREE-UBBY-OU3 For organic debris (duff), preparation by DUFF-LIBBY-OU3.
DISTRIBUTION: PINK: Field Copy YELLOW: Laboratory Copy WHITE: Return to Originator
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LIBBY ASBESTOS SUPERFUND SITE OU3

STANDARD OPERATING PROCEDURE No.10

FIELD EQUIPMENT CALIBRATION

1.0 INTRODUCTION

This standard operating procedure (SOP) provides general guidelines on calibration and

operating procedures for typical field equipment. This SOP is based on two documents:

(1) MWH FMC SOP-01, Field Equipment Calibration, Revision 1.0, March 2004,

modified for use at the Libby Asbestos Superfund Site OU3 and (2) USGS Survey

Techniques of Water-Resources Investigations, Book 9. Field monitoring instruments

are used to measure chemical parameters in situ and when data quality objectives

specify screening-level analytical support. Screening-level data are collected for on-site,

real-time measurements; evaluation of existing conditions; refinement of sampling

locations; and health and safety evaluations. Field measurements are generally used to (

refine sampling programs and to estimate the extent of contamination at the site. This

type of support also provides real-time data for health and safety purposes.

The purpose of this SOP is to define the calibration and operating procedures for

equipment used for field monitoring.

2.0 DEFINITIONS

Conductivity: Is a measure of the quantity of electricity transferred across a unit area,

per unit potential gradient, per unit time. Conductivity is measured by dipping a probe

directly into the water source or into a separate sample aliquot.

Dissolved Oxygen (DO): Is a measure of the quantity of oxygen dissolved in water.

DO data is collected in the field using direct measurement probes.
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pH: Is measured directly using a probe and is the acidity or alkalinity of a solution;

numerically equal to 7 for neutral solutions, increasing with increasing alkalinity and

decreasing with increasing acidity.

Temperature: An indicator of the thermal energy contained in a solid or fluid. Units are

degrees Centigrade (°C) or degrees Fahrenheit (°F). Temperature measurements are

made with a mercury-filled thermometer, bimetallic-element thermometer, or electrical

thermistor.

Turbidity: a measure of cloudiness in water due to suspended and colloidal organic

and inorganic material. Turbidity is measured by using a field portable nephlometer

capable of reading down to 0.1 Nephelometric Turbidity Units (NTU).

3.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally

associated with them. This list is not intended to be comprehensive and often, additional

personnel may be involved. Project team member information will be included in project-

specific plans (e.g., work plan, field sampling plan, quality assurance plan, etc.), and

field personnel will always consult the appropriate documents to determine project-

specific roles and responsibilities. In addition, one person may serve in more than one

role on any given project.

Project Manager: Responsible for identifying the appropriate equipment necessary for

adequate site characterization and the requirements for the project-specific tasks.

Quality Control Manager: Performs field program audits and ensures project data

quality objectives are fulfilled.

Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or Engineer:

Implements the field program, and supervises other field staff to ensure proper

calibration and use of field equipment through the duration of the project.
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Field Technician (or other designated personnel): Responsible for providing

requested instrumentation and basic instructions on its calibration and use. Assists the

FTL with the implementation of tasks and is responsible for regular equipment

maintenance and calibration.

4.0 GUIDELINES

This SOP provides a summary of the calibration and operating procedures in

accordance with the various manufacturers' instruction manuals, which accompany each

piece of equipment. This SOP will be reviewed and used in conjunction with the

manufacturer's instruction manual by field team members when using field equipment.

4.1 APPLICABILITY

Field equipment must be kept in designated cases, packaged properly, and secured

during transport to prevent equipment damage, which may result in inaccurate readings. /' \

Decontaminate and calibrate all equipment prior to use. As part of the calibration ^-

process, standard laboratory procedures of decontamination shall be followed; prior to

calibration and between calibration buffers, solution vessels and probes shall be rinsed a

minimum of three times with distilled/deionized (Dl) water and a minimum of one time

with the calibration buffer solution or sample solution.

Always calibrate meters according to the manufacturer's instructions before the start of

each workday and whenever equipment drift is suspected. Consult the specific

instruments' instruction manual for further calibration details.

4.2 pH METERS

Determining pH is critical for predicting and interpreting the reactions and migration of

dissolved chemical constituents in groundwater or surface water. Whenever

groundwater or surface water samples are collected, pH may be measured using a flow-

V.x
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through type meter or another type of pH probe. Meters used will have temperature and

slope adjustments and a repeatability of + 0.01 standard pH units.

4.2.1 Calibration: Calibration standard buffers shall not be used beyond the date

specified by the manufacturer, and calibration standard buffers shall be stored in a

manner that protects the integrity and precision of the solution. Proper decontamination

of equipment shall be performed following standard lab practices (refer to section 4.1)

prior to calibration.

Two pH standard buffers will be used for calibration of the electrode and are to bracket

the anticipated pH of the water samples. For example, if the anticipated pH of sample

water is 6, calibration will be conducted with pH 4 and pH 7 buffer solutions; for an

anticipated pH of 8, calibrate with pH 7 and pH 10 buffers. Three buffer solutions can be

used to calibrate over a larger pH range. Because pH is temperature dependent, buffers

and samples should be kept at similar temperature. The temperature of buffer solutions

must be known, and temperature-correction factors must be applied before calibration

adjustments are made. Theoretically, buffer solutions are stable indefinitely; however,

they are susceptible to contamination. Therefore, old, partially full bottles will be replaced

and solutions will not be used past the manufacturer's recommended expiration date.

The instrument calibration will be checked periodically against a standard solution.

Meters with microprocessors have reliable autocalibration functions and will

automatically compensate for buffer temperatures and indicate Nernst slope. For such

meters, follow the manufacturer's calibration instructions precisely and completely.

• Check the records of electrode performance before each calibration and

sampling event. Electrode response is optimum between approximately 98

percent and 99.5 percent. A slope of 94 percent indicates possible electrode

deterioration. Do not use the electrode is the response slope is below 90

percent.

• Calibrate or check the temperature sensor calibration at least annually, and tag

the sensor with the date of in-house certification. Do not use the automatic
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temperature compensating function of a pH meter if it has not been certified

within the past 12 months.

• Record calibration in the instrument log book and on field forms at the time of

instrument calibration.

Procedure: Calibration and operating procedures differ with instrument systems—

always check the manufacturer's instructions.

1. Equilibrate Equipment to Temperature (this is recommended, even if using an

automatic compensating meter).

a. Bring the pH buffers, thermometer (if necessary), container, and electrode to

the temperature of the sample.

• To equilibrate to stream temperature, place the buffer bottles in a minnow

bucket or mesh bag and suspend them in the stream.

b. Allow 15 to 30 minutes for the buffers to adjust to the sample temperature.

• When making temperature corrections, use the correction factors

provided by the buffer manufacturer (temperature coefficients can vary

with buffer manufacturer).

2. Inspect the pH Electrode.

a. Check for damage to the electrode bulb, body, or cables.

b. Rinse any precipitate off of the electrode with Dl water (the measurement can

be affected if precipitate falls into the buffer or sample).

c. Slide the protective sleeve up or down to uncover the filling hole.

d. Gently shake or tap the electrode to dislodge and remove air bubbles trapped

in the sensing tip of the electrode and to remove excess deionized water. Do not

wipe the electrode.

3. Calibration Rinse.
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a. Rinse the electrode, thermometer or automatic temperature compensating

(ATC) sensor, and a container large enough to hold the sensors and buffer with

pH buffer 7. Discard the used pH buffer into a waste container.

b. Pour fresh pH 7 buffer into the buffer-rinsed container that holds the electrode

and thermometer. Allow the instruments to equilibrate for 1 minute (if necessary),

then discard the buffer into a waste container.

4. Calibration.

a. Pour fresh pH 7 buffer into the container that holds the electrode and

thermometer or ATC sensor.

• The bulb of the pH electrode must not touch the bottom or side of the

container.

• Add enough pH buffer to cover the reference junction.

b. Swirl the sample gently or stir carefully with the electrode. If using a magnetic

stirrer, stir slowly enough so that a vortex is not created. Place a thin piece of

insulating material (styrofoam or cardboard) between the magnetic stirrer and

beaker to prevent transfer of heat to the buffer solution.

c. Measure the temperature of the buffer solution; remove the thermometer (it is

not necessary to remove the ATC sensor).

d. Determine the theoretical pH of the buffer from the temperature-correction

tables.

e. Note and record the pH temperature readings. Adjust the meter reading to the

pH value using the "standardize" function on the meter (usually a knob or

pressure pad). Record the adjusted pH value for the 7.0 buffer and associated

millivolt reading.

f. Remove the electrode and ATC sensor (some instruments require that the

meter be switched to the standby or off position before removing the electrode

from the solution).



LIBBY SUPERFUND SITE OPERABLE UNIT 3 STANDARD OPERATING PROCEDURE
Libby Site OU3 SOP No. 10

Rev. No. 1 f-
Date: January 31, 2008 f

Page 8 of 37

• Repeat the calibration steps using fresh portions of reference buffer

solution until two successive readings are obtained at the adjusted pH

value for pH 7 buffer without further adjustment to the system.

• Discard the used pH 7 buffer into a waste container.

5. Slope Adjustment Rinse.

a. Rinse the electrode and thermometer or ATC sensor thoroughly with Dl water.

b. Rinse a clean container, electrode, and thermometer with a second buffer

(usually pH 4 or 10) that brackets the expected pH value of the sample; discard

the used buffer into a waste container.

c. Pour the second buffer into a container holding the electrode and thermometer

or ATC sensor. Allow the temperature to equilibrate for 1 minute, then discard the

used buffer into a waste container.

6. Slope Adjustment. ***Note: For most modern meters, this step is automated—if so, / \

skip to step seven. ^

a. Pour a fresh portion of the second pH buffer into a container holding the

electrode and thermometer or ATC sensor.

b. Stir slowly (no vortex) or swirl manually. Follow the directions in 4b, above.

c. Measure the temperature and pH of the buffer solution and check the pH value

of the buffer on temperature coefficient tables. Record the pH and temperature

readings.

d. Adjust the slope to the value of the second pH buffer at known temperature.

(Some meters have separate slope-adjustment knobs, pressure pads, or other

devices, whereas others have to be adjusted by use of a temperature knob.)

Record the adjusted pH value and associated millivolt reading.

e. Discard the used buffer into a waste container.

f. Repeat steps 6(a) through 6(e) using successive portions of the buffer solution

until two successive readings are obtained without further adjustment.
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7. Rinse the electrode and thermometer or ATC sensor thoroughly with Dl water.

8. If using a non-compensating or non-automated meter, repeat the calibration rinse

(step 3) and calibration procedures [steps 4(a) through 4(d)] to ensure that the slope

adjustments did not affect the calibration adjustment.

• This step is a check only; no adjustment should be needed, but the result should

be recorded. If adjustment is needed, repeat the entire calibration procedure.

• If adjustment is still needed, a systematic problem is likely (see 6.4.4). Inspect

the instrument system, clean the electrode or add filling solution, or use a spare

electrode or meter.

9. Calibration Check Rinse.

a. Rinse the electrode and thermometer or ATC sensor with Dl water.

b. Rinse another clean container, electrode, and thermometer with a third buffer

(pH 4 or 10) and discard the used buffer into a waste container.

c. Pour the third buffer into a container holding the electrode and thermometer or

ATC sensor. Allow the temperature to equilibrate for 1 minute, then discard the

used buffer into a waste container.

10. Calibration Range Check.

a. Pour a fresh portion of third pH buffer into a container holding the electrode

and thermometer or ATC sensor.

b. Stir without forming a vortex or swirl slowly (see step 4b).

c. Measure the temperature of the buffer solution (remove the liquid-filled

thermometer and check the temperature-adjusted pH value), if necessary for the

meter being used.

d. The pH instrument system should read the value of the third buffer at a known

temperature within ±0.1 pH units.

• Meters reading to three or more places to the right of the decimal may not

provide better accuracy than ±0.05 units, and their accuracy must be

verified.
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• If it checks, the instrument system is calibrated over a range of pH 4 to 10

and is ready for ANC or alkalinity titrations as well as pH measurement.

• If the instrument system does not check over the entire range, recalibrate

before measuring the sample pH. Recalibrate before an alkalinity /ANC

titration if the sample has a pH greater than 7.0.

e. Discard the used buffer into a waste container.

f. Rinse the electrode and thermometer (or ATC sensor) with Dl water

4.2.2 Measurement

It is generally preferable to measure pH in situ rather than on a sample taken from a

splitter or compositing device. If stream conditions are such that water would pass the in

situ pH sensor at a very high rate of flow, however, streaming-potential effects could

affect the accuracy of the measurement. For such conditions, it is preferable to withdraw

a discrete sample directly from the stream or compositing device and use the sub-

sample measurement procedures described below. The pH instrument system should be

set up on board the boat or on-shore so that pH is measured at the time of sample

collection.

The pH of a water sample can change significantly within hours or even minutes after

sample collection as a result of degassing (such as loss of carbon dioxide, hydrogen

sulfide, and ammonia); mineral precipitation (such as formation of calcium carbonate);

temperature change; and other chemical, physical, and biological reactions. The

electrometric method of pH measurement described below applies to filtered or

unfiltered surface water and ground water, from fresh to saline.

Field conditions, including rain, wind, cold, dust, and direct sunlight can cause

measurement problems. To the extent possible, shield the instrument and measurement

process from the effects of harsh weather.
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Record the pH variation from a cross-sectional profile, if possible, to determine if pH is

uniform at any given discharge, and select the sampling method appropriate for study

objectives.

• To sample a shallow flowing stream, wade to the location where pH is to be

measured.

• To sample a stream or river too deep to wade, lower a weighted pH sensor

with a calibrated temperature sensor (if needed) from a bridge, cable way, or

boat. Do not attach the weight to a sensor or sensor cables.

• To sample under still water conditions, measure pH at multiple depths at

several points in the cross-section.

Procedure:

1. Ensure that the instrument is calibrated.

2. Immerse the pH probe in the water to the correct depth and hold it there for at least 60

seconds to allow for temperature equilibration.

3. Record the pH and temperature values without removing the sensor from the water.

• Values generally stabilize quickly within ±0.05 to 0.1 standard pH unit, depending

on the instrument system.

• Record the median of the observed values.

• If readings do not stabilize after extending the measurement period, note this on

the field forms along with the pH readings, and record the median value of the

last five or more readings.

• After measurements are completed, rinse the pH probe with deionized water and

continue with further sampling.

4. For EWI (Equal Width Increment) or EDI (Equal Depth Increment) measurements—

Proceed to the next station in the cross section. Repeat steps 3 through 5. After all

stations in the cross section have been measured, rinse the sensors with deionized

water and store them.

5. Record the mean or median stream pH on the field forms

• In still water—median of three or more sequential values.
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EDI—mean value of all subsections measured (use the median if measuring one

vertical at the centroid of flow).

EWI—mean or median of all subsections measured.

4.3 SPECIFIC CONDUCTANCE METERS

Specific conductance is used as an indicator of water quality. It is a simple indicator of

the change within a system and provides useful information for site characterization.

Any meter used to collect field specific conductance measurements will be equipped

with a temperature compensator, and read directly in micromhos per centimeter

(umhos/cm) corrected to 25°C. The meter will be calibrated to record values over the

anticipated range of conductivity values during measurement.

4.3.1 Calibration

Reagent-grade potassium chloride (KCI) will be used for the calibration of specific

conductance equipment. Calibration standards will not be used beyond the date

specified by the manufacturer. Consult the manufacturer's instruction manual for further

details. Specific conductance readings will be reported on the field logs in

micromhos/centimeter (pm/cm) or millimhos/cm. The instrument calibration will be

checked before every water-quality field trip and periodically throughout the sampling

event against a standard solution of KCI.

Procedure: Calibration and operating procedures differ with instrument systems—

always check the manufacturer's instructions.

1. Inspect the instrument and the conductivity sensor for damage. Check the battery

voltage. Make sure that all cables are clean and connected properly.

2. Turn the instrument on and allow sufficient time for electronic stabilization.

3. Select the correct instrument calibration scale for expected conductivity.
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4. Select the sensor type and the cell constant that will most accurately measure

expected conductivity.

5. Select two conductivity standards that will bracket the expected sample conductivity.

Verify that the date on the standards has not expired.

6. Equilibrate the standards and the conductivity sensor to the temperature of the

sample.

a. Put bottles of standards in a minnow bucket, cooler, or large water bath that is

being filled with ambient water.

b. Allow 15 to 30 minutes for thermal equilibration. Do not allow water to dilute the

standard.

7. Rinse the conductivity sensor, the thermometer (liquid-in-glass or thermistor), and a

container large enough to hold the dip-type sensor and the thermometer.

a. First, rinse the sensor, the thermometer, and the container three times with
deionized water.

b. Next, rinse the sensor, the thermometer, and the container three times with the
standard to be used.

8. Put the sensor and the thermometer into the rinsed container and pour in fresh

calibration standard.

9. Measure water temperature. Accurate conductivity measurements depend on

accurate temperature measurements or accurate temperature compensation.

a. If the sensor contains a calibrated thermistor, use this thermistor to measure water

temperature.

b. If using a manual instrument without a temperature display or temperature

compensation, adjust the instrument to the temperature of the standard using a

calibrated liquid-in-glass or a thermistor thermometer.

10. Agitate a submersible-type conductivity sensor up and down under the solution

surface to expel air trapped in the sensor. Read the instrument display. Agitate the

sensor up and down under the solution surface again, and read the display. Repeat

the procedure until consecutive readings are the same.

u
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11. Record the instrument reading and adjust the instrument to the known standard

value.

a. For non temperature-compensating conductivity instruments, apply a

temperature-correction factor to convert the instrument reading to conductivity at

25°C.

b. The correction factor depends to some degree on the specific instrument used—

use the temperature-correction factor recommended by the manufacturer.

c. If an instrument cannot be adjusted to a known calibration standard value,

develop a calibration curve. After temperature compensation, if the percentage

difference from the standard exceeds 5 percent, refer to the instrument

troubleshooting guide.

12. Record in the instrument log book and on field forms:

a. The temperature of the standard solution.

b. The known and the measured conductivity of the standard solution (including ±

variation). V

c. The temperature-correction factor (if necessary).

13. Discard the used standard into a waste container. Thoroughly rinse the sensor,

thermometer, and container with deionized water.

14. Repeat steps 7 through 13 with the second conductivity standard.

a. The purpose for measuring a second standard is to check instrument calibration

over the range of the two standards.

b. The difference from the standard value should not exceed 5 percent.

c. If the difference is greater than 5 percent, repeat the entire calibration procedure.

If the second reading still does not come within 5 percent of standard value, refer

to a troubleshooting guide or calibrate a backup instrument.

d. Switching instrument calibration scales could require re-calibration.

15. Record in the instrument log book and on field forms the calibration data for the

second standard.
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4.3.2 Measurement

In situ measurement is preferred for determining conductivity of surface water.

Conductivity measurements should be performed immediately upon sample collection at

the field site.

Field conditions (rain, wind, cold, dust, direct sunlight) can cause measurement

problems—Shield the instrument to the extent possible and perform measurements in a

collection chamber in an enclosed vehicle or an on-site laboratory.

For waters susceptible to significant gain and loss of dissolved gases, make the

measurement within a gas-impermeable container (Berzelius flask) fitted with a

stopper—Place the sensor through the stopper and work quickly to maintain the sample

at ambient surface-water or ground-water temperature.

Avoid contamination from the pH electrode filling solution—Measure conductivity on a

separate discrete sample from the one used for measuring pH; in a flowthrough

chamber, position the conductivity sensor upstream of the pH electrode.

The conductivity measurement reported must account for sample temperature. If using

an instrument that does not automatically temperature compensate to 25°C, record the

uncompensated measurement in your field notes, along with the corrected conductivity

value. Use correction factors supplied by the instrument manufacturer.

Conductivity measurements in flowing surface water should represent the cross-

sectional mean or median conductivity at the time of observation. Any deviation from this

convention must be documented in the data base and with the published data.

Before beginning, take a cross-sectional conductivity profile to determine the degree of

system variability if feasible. A submersible sensor works best for this purpose.

Procedure:

1. Calibrate the conductivity instrument system at the field site after equilibrating the

buffers with stream temperature.

u
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2. Record the conductivity variation from a cross-sectional profile on a field form and

select the sampling method.

• Flowing, shallow stream—wade to the location(s) where conductivity is to

be measured.

• Stream too deep or swift to wade—lower a weighted conductivity sensor

from a bridge, cableway, or boat. Do not attach weight to the sensor or the

sensor cable.

• Still-water conditions—measure conductivity at multiple depths at several

points in the cross section.

3. Immerse the conductivity and temperature sensors in the water to the correct depth

and hold there (no less than 60 seconds) until the sensors equilibrate to water

conditions.

4. Record the conductivity and corresponding temperature readings without removing

the sensors from the water. /- ,

• Values should stabilize quickly to within 5 percent at conductivity £100

uS/cm and within 3 percent at conductivity >100 uS/cm.

• Record the median of the stabilized values on field forms.

• If the readings do not meet the stability criterion after extending the

measurement period, record this difficulty in the field notes along with the

fluctuation range and the median value of the last five or more readings.

5. For EWI or EDI measurements, proceed to the next station in the cross section and

repeat steps 3 and 4. Record on field forms the mean (or median, if appropriate) value

for each subsection measured.

6. When the measurement is complete, remove the sensor from the water, rinse it with

deionized water, and store it.

7. Record the stream conductivity on the field forms:

• In still water—median of three or more sequential values.

\.
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• EDI—mean value of all subsections measured (use the median if

measuring one vertical at the centroid of flow).

• EWI—mean or median of all subsections measured (see NFM 6.0).

Sub-sample measurement

Representative samples are to be collected and split or composited according to

approved USGS methods. Measure the conductivity of samples as soon as possible

after collection. If the sample cannot be analyzed immediately, fill a bottle to the top,

close it tightly, and maintain the sample at stream temperature until measurement.

Reported conductivity values normally are determined on an unfiltered sample. Large

concentrations of suspended sediment can be a source of measurement error—record

such conditions in the field notes.

• If sediment concentrations are heavy, measure conductivity on both

unfiltered and filtered sub-samples and record both values on the field

form.

• If the conductivity value differs significantly between the filtered and

unfiltered samples, report the filtered value as sample conductivity and

identify it as a "filtered sample."

1. Calibrate the conductivity instrument system at the field site.

2. Select the sampling method (see NFM 6.0) and collect a representative sample.

3. Withdraw a homogenized sub-sample from a sample splitter or compositing device.

Rinse the sample bottles three times with the sample—rinse them with sample filtrate,

for filtered samples.

4. Rinse the conductivity sensor, the thermometer (liquid-in-glass or thermistor), and a

container large enough to hold the dip-type sensor and the thermometer.

a. First, rinse the sensor, the thermometer, and the container three times with

deionized water.

u
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b. Next, rinse the sensor, the thermometer, and the container using sample

water.

5. Allow the sensors to equilibrate to sample temperature, then discard the used sample

water. Pour fresh sample water into a container holding the sensor and the thermometer.

When using a dip-type sensor, do not let the sensor touch the bottom or sides of the

measuring container.

6. Measure water temperature.

• If the conductivity sensor contains a calibrated thermistor, use this thermistor to

measure water temperature.

• If the instrument is not temperature compensating, use a calibrated thermistor or

a liquid-in-glass thermometer.

• Adjust the instrument to the sample temperature (if necessary) and remove the

thermometer.

7. Measure conductivity. / \

a. Remove any air trapped in the sensor by agitating the sensor up and down

under the water surface.

b. Read the instrument display.

c. Agitate the sensor up and down under the water surface, and read the display

again.

d. Repeat the procedure until consecutive readings are the same.

8. Record the conductivity and the sample temperature on field forms.

• If the instrument is not temperature compensating, record the raw data

and convert the values to conductivity at 25°C using temperature-

correction factors provided by the manufacturer.

• Report the median of the readings to three significant figures on the field

forms.

• Discard the sample into a waste container and dispose according to

regulations.
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9. Quality control-

• Repeat steps 3 through 8 with at least two fresh subsamples, rinsing the

instruments once only with sample water.

• Subsample values should be within ±5 percent for conductivity S100

uS/cm, or ±3 percent for conductivity >100 uS/cm.

• If criteria cannot be met: filter the samples, report the median of 3 or more

samples, and record this difficulty in field notes.

10. Rinse the sensor, the thermometer, and the container with deionized water. If

another measurement is to be made within the next day or two, store the sensor in

deionized water. Otherwise, store the sensor dry.

4.4 TURBIDITY METERS

Turbidity meters measure the amount of light scattered at right angles from a beam of

light passing through the test sample. Turbidity readings are the measure of the

interaction of light with suspended solid particles in the sample. Test results are read

directly in Nephelometric Turbidity Units (NTUs) on an LCD digital readout.

4.4.1 Calibration

The turbidity meter is pre-calibrated in the factory, and a simple standardization is the

only step required prior to testing.

4.4.2 Measurement

Turbidity measurements should be repeated three to five times to ensure accuracy and

replication within the precision of the instrument.

Benchtop determination of turbidity is especially susceptible to negative bias from

particle settling. Visually check for the presence of coarse material (sand or coarse silt)

in the sample. Gently agitate the sample, then set it down. If particles rapidly settle to the

J
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bottom (within 3-5 seconds), then coarse materials are present and the sample cannot

be measured accurately using the static method. Static measurements made on such

samples therefore must be coded to indicate that accuracy is qualified when being

entered into a database.

Procedure;

Preliminary steps for benchtop turbidity determination:

1. Warm up the turbidimeter according to the manufacturer's instructions. Put on

powderless laboratory gloves.

2. Rinse a clean, dry, scratch-free, index marked cell with a turbidity calibrant within the

range of interest.

3. Gently agitate the calibrant, pour the calibrant into the sample cell to the fill mark, and

dry the cell exterior with a lint-free cloth. When using a meter recently calibrated with an

acceptable calibrant turbidity solution (formazin or styrene-divinylbenzene polymer), a

verification calibrant may be used for this check measurement. I |

4. Follow the manufacturer's instructions for readout of turbidity value and record the

turbidity of the calibrant used and the turbidity value measured in the calibration logbook.

If readings are not within specifications for the indicated range, recalibrate the instrument

for the turbidimeter using accepted calibration turbidity solutions.

For samples with turbidity less than 40 turbidity units:

1. Measure sample turbidity immediately or as soon as possible upon sample

withdrawal.

a. If discrete sub-samples are to be taken from a churn splitter or other sample-

compositing device, remove samples for turbidity measurement along with other

whole water samples. Avoid pouring the sample into a cuvette from a bottle, if

possible. If not possible, then invert the bottle 25 times using a 1-second

inversion cycle and pour off the sample immediately to capture suspended

particles.
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b. For drinking water, use an instrument that complies with EPA Method 180.1 or

GLI Method 2. Measurements are reported in NTU or NTRU for EPA 180.1, or in

FNMU for GLI Method 2.

2. Rinse a freshly cleaned cell with the sample to be tested.

3. For a discrete (static) sample, complete the following sequence of steps (through step

4a) without hesitation (skip to step 4 for flowthrough cell measurement).

a. Gently invert—do not shake—the sample 25 times to completely disperse the

solids, taking care not to entrain air bubbles. Allow air bubbles to disappear

before filling the sample cell.

b. Rapidly pour the sample into a sample cell to the line marked (to the neck if

there is no line). Do not touch cell walls with fingers.

c. Remove condensation from the cell with a clean, soft, lint-free cloth or tissue. If

condensation continues, apply a thin coating of silicon oil to the outside of the

cell about every third time the cell is wiped dry of moisture. Allow samples to

equilibrate to ambient temperature, if necessary, before sub-sampling to help

minimize condensation problems. Note: warming the sample may change

particle associations in the water matrix.

d. Before inserting the sample cell into the meter, ensure that no air bubbles are

present in the cell. If necessary, degas the sample according to the

manufacturer's instructions. Air bubbles can cause significant positive bias in

turbidity measurements.

e. Orient the calibration cell in the cell holder according to the index marks—the

calibration cell and sample cell must have identical orientation when in the

instrument measurement chamber.

4. Determine the measured turbidity value of the sample directly from the instrument

scale or by using the instrument value and calibration curve, as is appropriate for the

u
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instrument being used. For samples with less than 1 turbidity unit, see the Technical

Note under step 4d.

a. Record the very first readings after placement of the sample cell in the

measurement chamber. If readings are unstable, then particle settling may be

occurring. If so, gently re-invert the cell 25 times and record at least three

readings over a short, defined time interval (for example, 30 seconds to 1

minute).

b. Repeat at least twice with fresh sample, until three or more sample values fall

within ±10 percent.

c. Samples that contain significant color should be diluted if using EPA Method

180.1 (for samples with turbidity greater than 40 units see below "For samples,

including drinking water, with turbidity greater than 40 turbidity units," step 3).

Results of diluted samples must be qualified with a "d" in the "Value Qualifier

Code" field for data entered into the USGS NWIS database. ^

d. Report the median of the three or more sequential readings that fall within ±10

percent.

Technical Note: When using low-level reporting scales, you may need

to subtract a correction factor from the reading to correct for stray light.

For example, the Hach Company reports the correction for the 0.2-NTU

scale to be on the order of 0.04 NTU for the Hach 2100P. The stray-light

correction is determined by reading turbidity from an empty instrument

(without cuvette). .

5. Record the data. If particle settling or instability in initial readings was a problem, add

documentation to field notes in the log book.

For samples, including drinking water, with turbidity greater than 40 turbidity

units:

1. Select an appropriate instrument.

V
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• For drinking water, use EPA Method 180.1, a compliant instrument, and NTU or

NTRU reporting units; alternatively, select the GLI Method 2, a compliant

instrument, and FNMU reporting units. Reporting units for these methods must

be remarked with an "E" code in NWIS for turbidities greater than 40.

• For study objectives other than drinking water, choose instruments according to

study objectives.

2. Obtain a discrete sample.

• For drinking-water samples, proceed to step 3.

• For non-drinking-water samples, skip to step 4.

3. For drinking-water samples, dilution is required to comply with USEPA regulations.

a. Dilute the sample with one or more equal volumes of turbidity-free water until

turbidity is less than 40 turbidity units after mixing and degassing.

b. Record the volume of turbidity-free water used for dilution. Follow steps 1-5

from the previous section for samples with turbidity less than 40 turbidity units.

c. Skip to step 5, below

4. For non-drinking-water samples (where USEPA compliance is not required), with 100

and 1,000 turbidity-unit ranges only — place a cell riser (if available) into the cell holder

before inserting the sample cell. This decreases the length of the light path in order to

improve the linearity of measurements. Do not use the cell riser for the lower turbidity

ranges.

a. For turbidimeters with adjustable ranges and signal-processing capabilities (for

instance, ratio mode to compensate for high particle densities), select the desired

configuration and operate according to manufacturer's recommendations. Some

instruments will automatically switch to different modes (for example, ratio mode)

or to a different light source. Record instrument mode on field sheets.

b. Select the desired range on the turbidimeter.

5. Fill the cell with sample water:

a. Hold the cell by the rim (top lip), not beneath the lip.
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b. Gently agitate the sample 25 times. Without hesitation, carefully but rapidly

pour sample water into the cell to the fill mark.

c. Wipe the exterior of the cell using a soft, lint-free cloth or tissue to remove

moisture (condensation) from cell walls.

d. If necessary, apply a thin layer of silicon oil onto the exterior of the cell to

reduce condensation on the cell and mask slight scratches and nicks.

e. If rapid particle settling is occurring, steadily invert the cell 25 times, taking

care not to shake too vigorously, which could entrain gases in the sample.

6. Record the sample turbidity.

Most modern turbidimeters will adjust initial sample readings directly into a final

reading based on the previous calibration. If the meter does not have this capability,

you will need to read values from a calibration curve constructed previously.

a. Record the very first readings after placement of the sample cell in the

measurement chamber. If readings are unstable, particle settling may be occurring:

gently re-invert the cell 25 times and record at least three readings over a defined I J

time interval (for example, 30 seconds to 1 minute).

b. Repeat at least twice with fresh sample until three or more sample values fall

within ±10 percent.

c. Samples that contain significant color should be diluted if using EPA Method

180.1. Results of diluted samples must be qualified with a "d" in the "Value Qualifier

Code" field for data entered into the USGS NWIS database.

d. Report the median of the three or more sequential readings that fall within ±10

percent.

• For diluted water samples, the measured turbidity must be converted based

on the amount of dilution, according to the following equation:
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where fs= turbidity of the environmental sample, 7d=turbidity of the diluted

sample, Vo = volume of turbidity-free water in the diluted mixture, and Vs=

volume of the environmental sample in the diluted mixture.

EXAMPLE: If five volumes of turbidity-free water were added to one volume

of sample, and the diluted sample showed a turbidity of 30 units, then the

turbidity of the original sample is computed as 180 units.

e. Report turbidity as follows, using method codes as described in

http://water.usgs.gov/owqAurbidity_codes.xls:

• For EPA Method 180.1, use NTU or NTRU.

• For GLI Method 2, use FNMU.

• For non-diluted, non-USEPA-compliant measurements, use the

appropriate reporting units.

4.5 DISSOLVED OXYGEN METERS

Dissolved oxygen (DO) meters measure the quantity of oxygen dissolved in

water. In a typical DO meter, the tip of the probe consists of a cell enclosed by a

selective membrane in a protective holder containing the electrolyte and electrodes.

4.5.1 Calibration

Always calibrate the instrument according to the manufacturer's specifications. For an

accurate calibration, the probe may require immersion in water in an airtight container. If

an open container is used for calibration, the margin of error is approximately 0.1 ppm.

If the calibration is performed above sea level, a correction will be made for the

difference in altitude. Certain table listings are available for oxygen solubility as a

function of temperature and salinity. Refer to the manufacturer's specifications

regarding slope calibration.

u
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Instrument systems for the amperometric or the luminescent-sensor methods must be

properly calibrated and tested before each field trip and cleaned in the field after each

use.

• Amperometric instruments

Different manufacturers recommend different calibration frequencies for membrane-

electrode DO meters; however, virtually all state that optimum instrument

performance and data quality will be obtained by frequent calibration. Calibration and

operation procedures for the amperometric method differ among instrument types

and makes—refer to the manufacturer's instructions.

• Luminescent-sensor instruments

Luminescent-based sensors are pre-calibrated by the manufacturer and most

manufacturers' literature suggests that no further calibration is warranted. The

accuracy of factory calibrations, however, may not satisfy the data-quality objectives

of a specific program. Frequency of calibration can have a significant effect on the

overall accuracy and precision of DO measurements; therefore, users of these \^

meters are advised to make frequent calibration checks and to recalibrate as

frequently as required to meet specific data-quality objectives.

• One-point and two-point calibrations

Calibration for most amperometric DO instruments and some luminescent-sensor

instruments can only be checked with a 1-point calibration at 100-percent saturation.

For these instruments, a zero DO check should be performed routinely as an

evaluation of sensor performance. Because the sensors on DO instruments may be

slow to respond after the zero check, the sensor should be thoroughly rinsed with

deionized water before use.

Some instruments allow for 2-point calibrations at 0-percent and 100-percent saturation.

Follow the manufacturer's instructions for those instruments with 2-point calibration

functionality. Verifying instrument performance at zero DO and using a 2-point

calibration can be particularly important for data accuracy when the instrument will be

used to measure low DO concentrations (less than 5 mg/L).
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• Correction for atmospheric pressure

Atmospheric pressure, the temperature of the water or water vapor, and the

conductivity (or salinity) of the water must be known to determine the theoretical

amount of oxygen that can be dissolved in water. Record all calibration information in

instrument log books and copy calibration data onto field forms at the time of

calibration.

Ambient atmospheric pressure is true atmospheric pressure at the measurement

site, not that which has been adjusted to sea level. Atmospheric pressure reported

by the National Weather Service generally is not the true (ambient) value. Weather

Service atmospheric readings usually are adjusted to sea level and must be adjusted

back to the elevation of the weather station. Upon request, a weather station may

provide ambient atmospheric pressure.

• Use a calibration-checked pocket altimeter-barometer to determine ambient

atmospheric pressure to the nearest 1 millimeter (mm) of mercury.

• Check the accuracy of all field barometers before each field trip, and record

readings and adjustments in the log book. If possible, check barometer

accuracy with information from an official weather station.

• Use Table 1 and Figure 1 if the value used for atmospheric pressure has

been adjusted to sea level.

• To correct weather station readings adjusted to sea level to ambient

atmospheric pressure: subtract appropriate values shown (Table 1, Figure 1)

from atmospheric readings adjusted to sea level (shown in millimeters of

mercury).

Although atmospheric pressure does not decrease linearly with increases in elevation,

linear interpolation is acceptable within the elevation ranges given in Table 1.

Alternatively, plot the values from Table 1 and extrapolate subtraction factors directly

from the graph (Figure 1). Many instruments have the pressure-temperature algorithm

stored in internal memory. Interactive tables also are available for user-specified

temperature, pressure, and salinity at http://water.usgs.gov/software/dotables.html.

u
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Table 1. Factors used to correct atmospheric pressures adjusted at sea level
NGVD, National Geodetic Vertical Datum of 1929

f
\
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(in feet. NGVD)

Value to subtract
(mm of Hg)
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Figure 1. Factors used to correct atmospheric pressures adjusted to sea level.
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Procedure 1—Air-calibration chamber in air

This calibration method is most commonly recommended by manufacturers of

amperometric instruments. Calibration chambers are either built into the instrument case

or are provided as separate components by the manufacturer. Use the calibration

chamber provided or recommended by the manufacturer.

1. Wet the inside of the calibration chamber with water. Then pour out the water (but

leave a few drops). Remove any water droplets on the sensor membrane and insert the

sensor into the chamber (this ensures 100-percent humidity).

2. If using an amperometric instrument, allow 10 to 15 minutes for the DO sensor and

the air inside the calibration chamber to equilibrate.

3. Using your calibration pocket altimeter-barometer, read the ambient atmospheric

pressure checked to the nearest 1 mm of mercury.

4. Measure the temperature in the calibration chamber and observe the readings until

the instrument stabilizes. Read the temperature to the nearest 0.1°C. The temperature

inside the chamber should approximate the water temperature, measured with a

calibrated thermometer.

Technical Note for Amperometric Instruments: Most instrument

manufacturers recommend calibrating at temperatures that are at least

within 10°C of the ambient water temperature. The most accurate

calibration will be achieved if the temperature difference between the

environmental water and the calibration chamber is minimized as much

as possible.

5. Use Table! to determine the DO saturation at the measured temperature and

atmospheric pressure.

6. Following the manufacturer's instructions, adjust the calibration control until the

instrument reads the DO saturation value determined from Table 1. Verify that the

instrument reading is within ±0.2 mg/L of the computed saturation value, or use more

stringent accuracy criteria that reflect the data-quality requirements of the study. The

luminescent-sensor instrument is now calibrated and ready for use.
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7. When working with an amperometric instrument, remove the sensor from the

calibration chamber and check to see if any water droplets are on the membrane. Water

droplets on the membrane cause improper calibration. If water droplets are present,

recalibrate the instrument; otherwise the instrument is now calibrated and ready for use.

Procedure 2—Calibration with air-saturated water

In this procedure, the DO sensor or instrument system is calibrated against water that is

saturated with oxygen at a known temperature and ambient atmospheric pressure.

1. The temperature of water used for calibration should be about the same as the

temperature and conductivity of the water to be measured.

• If working at the field site—obtain about 1 liter (L) of water from the water body

to be measured.

• If working in the laboratory—obtain about 1 L of deionized water or tap water.

2. Place the DO sensor and calibration water in a large beaker or open-mouth container. I

(Some manufacturers supply an air-saturated water-calibration vessel.)

• Allow the sensor to come to thermal equilibrium with the water temperature.

• Shield the beaker or container from direct sunlight and wind to minimize

temperature variations.

3. Aerate the water for 5 to 10 minutes. Using a battery-operated aquarium pump or

minnow-bucket aerator and a short piece of tubing, attach a gas diffusion stone to the

end of the tubing and place it at the bottom of the beaker of calibration water. Avoid

placing the instrument in the stream of air bubbles.

4. Determine if the water is 100-percent saturated with oxygen.

• Observe the instrument reading while aerating the calibration water.

• When no change in the DO reading is observed on the instrument for 4 to 5

minutes, assume that the water is saturated.

5. Using your pocket altimeter-barometer, read the ambient atmospheric pressure to the

nearest 1 mm of mercury.
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6. Read the temperature of the calibration water to the nearest 0.1°C.

7. Using oxygen solubility Table 1, determine the DO saturation value at the measured

temperature and atmospheric pressure of the calibration water.

***Skip to Step 9 if using an amperometric instrument***

8. For luminescent-sensor instruments: Following the manufacturer's instrument

calibration instructions, verify that the instrument reading is within ±0.2 mg/L of the

computed saturation value. (Alternatively, apply a more stringent accuracy criterion that

reflects study data-quality requirements.) The luminescent-sensor instrument is now

calibrated and ready for use.

9. For amperometric instruments: Adequate flow of water across the surface of the

membrane is required for accurate measurements. Recommendations for flow velocity

vary by manufacturer, with most recommending about 1 foot per second (ft/s).

• Provide suitable turbulence in the air-saturated water by physical or mechanical

means to maintain the required flow rate past the membrane, avoiding the

creation of air bubbles at the water-sensor interface.

• Maintain this flow rate when making measurements and adjusting instrument

calibration.

10. For amperometric instruments: Turn off the aerator and take care to prevent any

air bubbles from adhering to the membrane. Following the manufacturer's instructions,

set or adjust the calibration control until the instrument reads a saturation value of DO as

determined above. Verify that the instrument reading is within ±0.2 mg/L of the

computed saturation value, or use more stringent accuracy criteria that reflect the data-

quality objectives of the study.

Procedure 3—Air-calibration chamber in water

This calibration method is applicable only to amperometric instruments. An air-

calibration chamber permits calibration of the DO sensor at the temperature of the water

in which the DO concentration is to be measured. This calibration procedure minimizes

errors caused by temperature differences. Air-calibration chambers for in-water
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calibrations currently are not available on the open market and one of the most common,

the YSI 5075A calibration chamber, is no longer manufactured. For most multi-

parameter water-quality instruments, the manufacturer-provided ground-water flow cell

may be modified and used as an air-calibration chamber in water. The modification

requires the cell to be mounted on the sonde with one port of the cell plugged and the

other port vented to the atmosphere with tubing.

1. Insert the sensor probe into the rings of the DO wand and dip this calibration chamber

into the surface or ground water to be measured, allowing the temperature readings to

stabilize. Remove the wand and pour out the excess water, leaving a few drops.

• Check for and remove any water droplets on the sensor membrane.

• Insert the DO sensor into the wet chamber (this ensures 100 percent humidity).

• If a YSI model 5739 sensor is used, the pressure-compensating diaphragm on

the side of the sensor must be enclosed within the calibration chamber during

calibration.

• Check that no water can leak into the calibration chamber and that the V /

membrane does not have droplets of water adhering to it. The water droplets

reduce the rate of oxygen diffusion through a membrane, producing erroneous

results.

2. Immerse the calibration chamber into the water to be measured. Allow 10 to 15

minutes for the air temperature inside the chamber to equilibrate with the water (see the

Technical Note in Procedure 1).

• For streams, choose an area of the stream that closely approximates mean

stream temperature. In shallow streams, try to place the chamber in an area that

represents the stream but that is shaded from direct sunlight.

• For ground water, use temperature-stabilized purge water or other clean water

having a temperature that closely approximates that of the ground water.

3. Using a calibration-checked pocket altimeter-barometer, determine the ambient

atmospheric pressure to the nearest 1 mm of mercury.
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4. Read the temperature within the chamber to the nearest 0.1 °C, using a calibrated

thermometer.

• The temperature inside the chamber should approximate the water temperature.

• If the two temperatures do not match, allow additional time for equilibration of the

chamber with the water temperature.

• If the temperature of the chamber still does not approximate the water

temperature, the thermistor in the DO sensor might be malfunctioning. Compare

water temperature measured by the DO meter and a calibrated field

thermometer. If the two measurements vary by more than ±0.2°C, the calibration

should be discontinued and the DO meter thermistor should be repaired following

the manufacturer's recommendations.

Technical Note: Most instrument manufacturers recommend calibrating

at temperatures that are at least within 10°C of the ambient water

temperature. The most accurate calibration will be achieved if the

temperature difference between the environmental water and the

calibration chamber is minimized as much as possible.

5. Use Table 1 to determine the DO saturation value at the measured water temperature

and atmospheric pressure.

6. Following the manufacturer's instructions, set or adjust the calibration control until the

instrument reads a DO saturation value determined from oxygen solubility (Table 1).

Verify that the instrument reading is within 0.2 mg/L of the computed saturation value, or

use more stringent accuracy criteria per the data-quality objectives of the study. The

instrument is now calibrated and ready for use. Remove the sensor from the calibration

chamber.

4.5.2 Measurement

The solubility of oxygen in water depends on the partial pressure of oxygen in air, the

temperature of the water, and the dissolved-solids content of the water.
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Standard determinations of dissolved oxygen in surface water represent the cross-

sectional median or mean concentration of dissolved oxygen at the time of observation.

Measuring the DO concentration at one distinct spot in a cross section is valid only for

flowing water with a cross-sectional DO variation of less than 0.5 mg/L. Discerning such

variation requires a cursory cross-section measurement. The effort involved in collecting

this cross-section information is only slightly less than making an equal-width-increment

(EWI), equal-discharge-increment (EDI), or multiple-vertical cross-sectional

measurement. Measurements made at multiple locations in the cross section are

recommended when possible.

o
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• Determining DO for a single vertical at the centroid of flow at the midpoint of the vertical

only represents the cross section under ideal mixing conditions.

• Do not measure DO in or directly below sections with turbulent flow, in still water, or from

the bank, unless these conditions represent most of the reach or are required by the

study objectives.

• Apply a salinity correction to the saturation values after the DO measurement, if needed

Dissolved oxygen must be measured in situ. Never measure DO from a sample splitter.

Procedure:

1. Calibrate the DO instrument at the field site and check that the temperature thermistor has

been certified by the USGS Water Science Center within the past 4 months

2. Record the DO variation from the cross-sectional profile and select the sampling method

• Flowing, shallow stream—Wade to the location(s) where DO is to be measured.

\ • Stream too deep or swift to wade—Lower a weighted DO sensor with a calibrated

•* temperature sensor from a bridge, cableway, or boat. (Do not attach the weight directly

to the sensors or sensor cables, because this could damage the sensors or sensor

cables.)

• Still-water conditions—Measure DO at multiple depths at several points in the cross

section.

3. Immerse the DO and temperature sensors directly into the water body and allow the sensors

to equilibrate to the water temperature (no less than 60 seconds).

Notes for amperometric instruments only:

If the water velocity at the point of measurement is less than about 1 ft/s, use a stirring

device or stir by hand to increase the velocity. (To hand stir, raise and lower the sensor at a

rate of about 1 ft/s, but do not break the surface of the water.) The stir-by-hand method

may not be appropriate in lakes, reservoirs, or slow-moving waters (for example, bayous)

as these water bodies may be stratified at the point of measurement, making accurate DO

measurements impossible. This could be especially problematic in areas where DO

u
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concentrations change substantially over short distances, such as near the thermocline or

bottom sediments.

• High stream velocity can cause erroneous DO measurements.

4. Record the temperature without removing the sensor from the water.

5. After the instrument reading has stabilized, record the median DO concentration

The reading should stabilize to within ±0.2 mg/L.

6. For EWI, EDI, or multiple-vertical measurements, proceed to the next station in the cross

section and repeat steps 3 through 5. When measurements for the stream have been

completed, remove the sensor from the water, rinse it with deionized water, and store it

according to the manufacturer's instructions.

7. Record DO concentrations on the field forms:

• In still water—median of three or more sequential values.

• EDI—mean value of all subsections measured (use the median if measuring one vertical .

at the centroid of flow). \ |

• EWI—mean (or median) of all subsections measured.

5.0 QUALITY ASSURANCE AND QUALITY CONTROL

All equipment calibration data must be documented in the field logbooks and/or field forms,

including rationales deviations from this SOP or manufacturer's recommendations. The Field

Team Leader or designated QA reviewer will check and verify that field documentation has been

completed per this procedure and other procedures referenced herein. All equipment must be

operated according to the manufacturer's specifications, including calibration and maintenance.
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6.0 DECONTAMINATION

All equipment used in the sampling process shall be decontaminated prior to field use and

between sample locations. Decontamination procedures are presented in SOP-7. Personnel

shall don appropriate personal protective equipment as specified in the health and safety plan.

Any investigation-derived waste generated in the calibration process shall be managed in

accordance with the procedures outlined in SOP-12.
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LIBBY ASBESTOS SUPERFUND SITE OU3

STANDARD OPERATING PROCEDURE No. 11

GPS DATA COLLECTION

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) is a general guidance document for the collection of

coordinates of point locations using a Global Positioning System (GPS) unit. The GPS is a

worldwide, satellite-based system with location positioning capabilities. The system is

administered and managed by the Department of Defense. It is comprised of:

• a space segment of approximately 24 operational satellites in complimentary orbit,

• a ground control segment made up of a network of control stations around the globe, ^

and V

• a user segment, which includes anyone who uses GPS to collect locational information.

The system utilizes precise time and radio signals to determine distances from satellites to user

GPS receivers. Distances are most commonly calculated by using the time it takes for a radio

signal code to be transmitted from the satellite and received by the GPS unit. Precise time is

critical to the successful operation of the system. The control stations ensure that the satellites

employ synchronized, atomic clock-derived universal time coordinates (UTC), commonly known

as Greenwich Mean Time (GMT). Receiver units collecting four satellite signals can determine

the geodetic (x, y, z) location through a process of mathematical triangulation. The satellite

signals contain precise time and satellite position information.

GPS technology is used as a method of accurately determining the coordinates of point

locations. The three-dimensional position, or the x, y, and z geodetic coordinates, are

determined for the point locations; however, only the x and y values are primarily used. This is

due to the processes involved in the system; the vertical GPS coordinates are approximately
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half as accurate as the horizontal GPS coordinates. The position reported by the GPS unit is

based on the geodetic model selected. The vertical, or z coordinate, value is not as accurate as

the reported position due to the geometry of the satellite constellation relative to the receiver's

position on the earth.

GPS is one of the arrays of tools for accurately determining location in the field. The collection

of x, y, and z coordinates (for gross data collection) for locations in the field using GPS is useful

for a variety of purposes, including accurate sample locations, locational correlation of remotely

sensed data with ground truth locations, and efficiently collecting better spatial data.

3.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally

associated with them. This list is not intended to be comprehensive and often, additional

personnel may be involved. Project team member information will be included in project-

j specific plans (e.g., work plan, field sampling plan, quality assurance plan, etc.), and field

personnel will always consult the appropriate documents to determine project-specific roles and

responsibilities. In addition, one person may serve in more than one role on any given project.

Project Manager: Selects project-specific field documentation with input from other key project

staff, and appropriate oversite agencies.

Quality Control Manager: Overall management and responsibility for quality assurance and

quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,

performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or Engineer: Implements

the sampling program, supervises other sampling personnel, and ensures compliance with

SOPs and QA/QC requirements. Prepares daily logs of field activities.

Field Technician (or other designated personnel): Assists the FTL and/or field geologist,

hydrogeologist, or engineer in the implementation of field tasks and field documentation.

u
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4.0 PROCEDURES

There are three major types of GPS units available: survey-grade units, mapping-grade units,

and recreational-grade units. For the collection of environmental/natural resource data,

mapping-grade and recreational-grade units are usually sufficient. The type of GPS unit

employed should meet the data collection needs as outlined in the project work plan.

Recreational-grade GPS units can be used to acquire location information (generally points)

when spatial accuracy is not paramount to the project. Recreational GPS units do not have data

dictionaries for storing attribute information with the point location. The procedures described

here are geared toward hand-held recreational GPS units. Consult the specific instrument's

instruction manual for details on operation.

There has been, and will continue to be, a considerable and rapid evolution in GPS techniques

and technologies. Adjustments to the following operational procedures may be necessary to

reflect these rapid changes in technology.

4.1 Method

Planning

If a recreational-grade GPS meets the criteria of the project, the unit chosen must have the

capability of downloading collected data to a personal computer. This is usually accomplished

with a parallel or USB cable connection.

Much of the data collected by GPS will eventually reside in a relational database. Each GPS

feature collected should contain a unique identifier that relates the feature to an associated

record in a database. Since recreational GPS units have only one text field for input, careful

consideration should be given to the use of this field and the design of unique identifiers.

Data Collection

Locational data are captured by recreational-grade GPS units as waypoints. When taking a

waypoint, enter the Location ID in the text field provided. It is also recommended that reference

points be collected occasionally. These reference point positions should be taken at known
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locations (e.g., site headquarters office, stream confluences) which can later be used in CIS to

QC the accuracy of waypoint data.

If navigation to preset waypoints is applicable to a project, they must be loaded onto the GPS

unit before departure to the field. It is also recommended to have printed topographic maps of

the waypoint locations in order to maximize field time and efficiently navigate between

waypoints.

Data Processing

GPS units should be downloaded once a day or after each field session. Data should be

downloaded both as a text file and a shapefile. Points should be checked for reasonable spatial

accuracy and errors. Subsequent downloads should be error-checked in the same manner.

When data collection is finished, all files should be compiled into one spatial file.

Additional Documentation

Regardless of the type of GPS unit used to collect locational data, all resulting GIS datasets

need to have information documenting how the GPS data were collected. Documentation can

be recorded at the time of data point collection and/or can be stored along side the electronic

data set with a simple readme text file.

The following details are suggested as items to include in data collection:

• Name of project

• Name(s) of data collectors

• Coordinate system (projection, datum & zone)

• Type (or types) of GPS units used

• The range of field collection dates

Below is an example of typical GPS data collection using a hand-held recreational-use GPS

device. It serves only as an example of data collection and is not intended to provide detailed

step-by-step instructions operation. Always refer to the owner's manual for specific instructions

on device operation and data collection.
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• Turn GPS unit on by pressing and releasing the power key.

• Following the Welcome Page the Satellite Page will be next.

• After sufficient satellites have been acquired, change to Position Page.

• When locating a sample location, use the sample identification as described in the

field sampling plan.

• To record a location press the Mark key; the longitude, latitude, time, and date will be

saved. Record the information into a field log book, and save the information in the

GPS unit with a unique identification name and/or number to be downloaded later.

• Then enter OK to return to the Position Page.

• To turn off the GPS unit press and hold down the power key. /

5.0 QUALITY ASSURANCE AND QUALITY CONTROL

Only data with high geometrical strength or low percent dilution of position (PDOP) will be used

to ensure high accuracy. The Field Team Leader or designated QA reviewer will check and

verify that the GPS coordinates are collected using the appropriate Datum, are entered into a

field logbook or electronic database on a daily basis and that coordinates entered into project

records match those recorded in the GPS-unit memory. If any corrections are necessary, the

field team lead or other field personnel will make those corrections before coordinates are

transmitted to data users.

All GPS equipment must be operated according to the manufacturer's specifications, including

calibration and maintenance.
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

1.0 INTRODUCTION

This SOP is based on MWH SOP-07, Investigation-Derived Waste (IDW) Management,

Revision 1.0, April 2007, modified for use at the Libby Asbestos Superfund Site OU3. IDW may

be generated during field investigations at the Libby Asbestos Superfund Site OU3. The

National Contingency Plan (NCP), codified in 40 Code of Federal Regulations (CFR) 300,

requires that IDW be handled to attain all the applicable or relevant and appropriate requirements

(ARARs) to the extent practicable, considering the urgency of the situation. The purpose of this

SOP is to present procedures to be followed in the management of IDW generated during the

field investigations.

Typical IDW generated during field activities are solid wastes and may include (but are not

limited to) the following media and waste types:

r--

Fluids
Purge water and groundwater
Drilling mud

Grout
Decontamination fluids and wastewater

Solids
Soils and soil cuttings
Plastic tarps or sheeting

Drill pipe and well casing/screen
Decontamination solids

Disposable equipment (i.e., rope, bailers,
sampling equipment, & other consumables)

Spent personal protective equipment (PPE)

Used containers, sample bottles

Packaging materials

o

The above wastes may or may not be encountered, generated or managed while performing field

investigations. However, all solid waste streams will be characterized to determine if they are

hazardous wastes per 40 CFR § 262.11 for the purposes of handling and disposal. Guidance

from this document shall be used as part of project planning to estimate total volumes of IDW

likely to be generated as well as how the IDW will be managed and disposed.

OU3 SOP 12
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f 2.0 HEALTH AND SAFETY WARNING

All personnel engaged in IDW handling must follow health and safety protocols described in the

health and safety plan. Asbestos fibers are thin and long fibers so small that they cannot be seen

by the naked eye. Asbestos fibers are easily inhaled when disturbed and when embedded in the

lung tissue can cause health problems. Significant exposure to asbestos increases the risk of lung

cancer, mesothelioma, asbestosis (non-cancerous lung disease), and other respiratory diseases

(ATSDR 2006).

3.0 DEFINITIONS

Area of Contamination (AOC) unit: The AOC unit concept is critical to the IDW management

at a CERCLA investigation site. Although EPA has not promulgated a definition of an AOC

unit, an AOC unit is generally an area within a CERCLA investigation site with similar

characteristics with respect to contamination and the associated risks to human health and the

j- environment. A CERCLA investigation site may contain one or more AOC units.

Decontamination fluids: Any fluids, including aqueous wash water, solvents, and contaminants

that are used or generated during decontamination procedures.

Decontamination solids: Any solids, including soils and soil cuttings, fill materials, and

contaminants that are generated during decontamination procedures.

Grout: A fluid mixture of cement and water (neat cement) of a consistency that can be forced

through a pipe and placed as required.

Hazardous waste: A solid waste that meets the definition of a hazardous waste under RCRA as

defined in 40 CFR§ 261.3.

Investigation-derived waste (IDW): Solid wastes, as defined in 40 CFR § 261.2, directly

generated as result of performing the field activities.

OU3SOP12
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Nonhazardous waste: A solid waste that does not meet the definition of a hazardous waste as f

defined in 40 CFR § 261.3 or is excluded from hazardous waste regulation per 40 CFR §

261.4(b).

Soils and soil cuttings: Solid material generated from excavation or drilling processes. Soils

may include native soils, fill materials, and/or other historical plant waste streams used as fill

materials on the site.

Solid waste: Any waste stream (solid, liquid or containerized gas) that meets the definition of

solid waste under RCRA as defined in 40 CFR § 261.2.

4.0 RESPONSIBILITIES

This section presents a brief definition of the field team roles and responsibilities for

management of IDW generated while conducting field investigations. This list is not intended to

be a comprehensive list as additional personnel may be involved. Project team member

information shall be included in project-specific plans (e.g., work plan, field sampling plan i

(FSP), quality assurance plan, etc.), and field personnel shall always consult the appropriate

documents to determine project-specific roles and responsibilities. In addition, one person may

serve in more than one role on any given project.

Project Manager: Responsible to ensure that all field team members are properly trained per

their responsibilities associated with IDW and that appropriate equipment and facilities are

available for appropriate IDW management.

Field Team Leader (FTL): Implements the field program and supervises all field team

members in the appropriate management of IDW. Ensures that only properly trained personnel

are managing IDW on the site.

Environmental, Health and Safety (EHS) Officer: Assists the Team Leader in the supervision

of all IDW management on site. The EHS officer shall be responsible for all IDW identification

OU3 SOP 12
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r-
* and characterization, on site disposal, off site shipment and disposal, waste accumulation,

emergency response and contingency planning, IDW training, and IDW reporting and

recordkeeping.

Project Team Members: Ensure that they are properly trained prior to any IDW management

as well as follow the appropriate IDW procedures and training.

5.0 REGULATORY BASIS AND GUIDANCE

IDW encountered, generated, or managed during the field investigations may contain hazardous

substances as defined by CERCLA. Some IDW may be hazardous wastes under RCRA while

others may be regulated under other federal laws such as TSCA. These regulatory requirements

may be applicable or relevant and appropriate requirements (ARARs) which impact how the

IDW is managed.

5.1 EPA Guidance on IDW Management

The management of IDW shall be in accordance with EPA Guidance "Management of

Investigation-Derived Wastes During Site Inspections", May 1991 (EPA. 1991). The specific

elements of EPA's guidance for IDW management are as follows:

• Characterizing IDW through the use of existing information (manifests, MSDSs,

previous test results, knowledge of the waste generation process, and other relevant

records) and best professional judgement.

• Delineating an AOC unit for leaving RCRA hazardous soil cuttings within the unit.

• Containerizing and disposing of RCRA hazardous groundwater, decontamination

fluids, PPE, and disposable equipment at RCRA Subtitle C facilities.

u OU3 SOP 12
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• Leaving on-site RCRA nonhazardous soil cuttings, groundwater, and decontamination

fluids preferably without containerization and testing.

In general, EPA does not recommend removal of wastes from sites, in particular, from those sites

where IDW do not pose any immediate threat to human health or the environment. Actions

taken during field investigations with respect to IDW that leave conditions essentially unchanged

should not require a detailed analysis of ARARs or assurance that conditions at the site after

field investigations will comply with the ARARs. At the same time, field personnel ensure that

their handling of IDW does not create additional hazards at the site.

In brief, compliance with the NCP can generally be assured by:

1) Identifying contaminants, if any, present in the IDW based upon existing information and

best professional judgement; testing is not required in most circumstances.

2) Determining ARARs and the extent to which it is practicable to comply with them.

3) Delineating an AOC unit based upon existing information and visual observation if soil

cuttings are RCRA hazardous.

4) Burying RCRA hazardous soil cuttings within the AOC unit, so long as no increased hazard

to human health and the environment will be created. Containerization and testing are not

required.

5) Containerizing RCRA hazardous groundwater and other RCRA hazardous IDW such as

PPE, disposable sampling equipment, and decontamination fluids for off-site disposal.

r

O

5.2 Hazardous Waste Regulation
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r The RCRA hazardous waste regulations are clearly ARARs for hazardous IDW generated and

managed during field investigations. However, with the application of EPA IDW guidance,

RCRA requirements apply to management of IDW in the following manner:

• If RCRA hazardous IDW is stored or disposed off-site, then comply with all RCRA

(and other ARAR) requirements.

• If RCRA hazardous IDW is stored on-site, then comply with RCRA (and other ARAR)

requirements to the extent practicable.

For these field investigations, the following general guidance is expected to be practicable and

therefore followed, recognizing that each situation will be evaluated against EPA IDW guidance

(EPA, 1991) as well as RCRA hazardous waste requirements and other ARARs:

• IDW may be assumed not to be a "listed" hazardous waste under RCRA 40 CFR 261

Subpart D, unless available information about the site suggests otherwise.

• IDW characterization to determine if the IDW exhibits RCRA hazardous waste

characteristics do not typically require testing if the characterization can be made by

"applying knowledge of the hazardous characteristics in light of the materials or

processes used" or by historical testing consistent with 40 CFR § 262.1 l(c).

• Compliance with the RCRA hazardous waste generator requirements of 40 CFR Part

262 for all RCRA hazardous IDW generated and/or managed (with exception of soil

cuttings managed in accordance with the EPA IDW guidance). It is presumed that the

RCRA hazardous IDW generated wil l fall within the large quantity generator (LQG)

requirements.

• Land disposal does not occur (and thus the Land Disposal Restrictions [LDR] of 40

CFR Part 268 are not applicable) when IDW soil cutting wastes are:

OU3 SOP 12
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- Moved, stored or left in place within a single AOC unit; f ;

- Capped in place;

- Treated in situ (without moving the IDW to another AOC unit for treatment);
or

- Processed within the AOC unit to improve structural stability (without placing
the IDW into another AOC unit for processing).

• Conversely, land disposal does occur (and the LDR of 40 CFR Part 268 are applicable)

when IDW soil cutting wastes are:

- Moved from one AOC unit to another AOC unit for disposal;

- Moved outside an AOC unit for treatment or storage and returned to the same
AOC unit for disposal;

- Excavated from an AOC unit and placed in a container, tank, surface
impoundment, etc. and then re-deposited back into the same AOC.

5.3 TSCA PCB Regulation

C)
IDW containing PCBs at detectable levels may be generated, although the concentration of PCBs

in any IDW generated is expected to be far below 50 ppm. However, IDW generated will be

evaluated for PCBs and managed according to the following per the requirements of 40 CFR Part

761 SubpartD:

• Liquid IDW at concentrations greater than or equal to 50 ppm PCBs will be incinerated

off-site at a TSCA-approved incinerator site.

• Nonliquid IDW at concentration greater than or equal to 50 ppm PCBs may be

incinerated, treated by an equivalent TSCA-approved method, or disposed in a TSCA

chemical landfill off-site.

• IDW at concentrations less than 50 ppm are generally not regulated under TSCA, and

may be disposed in an acceptable Subtitle D facility.
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f 6.0 DESCRIPTION OF ANTICIPATED IDW MANAGEMENT

The following subsections provide a description of the anticipated IDW to be encountered,

generated, and/or managed at the Libby Asbestos Superfund Site OU3 during field activities and

the anticipated management of each. It should be noted that this information is provided for

planning purposes, and will be evaluated and may need to be revised based upon actual

experience while on site.

6.1 Soil and Soil Cuttings

During field investigations, surface soil samples, samples of mine waste rock, and samples of

fine tailings will be collected. Only a small portion of material will be collected for analysis.

While the soil and soil cuttings IDW generated will be evaluated on a case-by-case basis, the

general approach will follow the EPA guidance for IDW (EPA, 1991) which includes:

• Characterizing the IDW through the use of existing information (previous test results,

V previous waste characterization, knowledge of the waste generation process, and other

relevant records) and best professional judgement.

• Soil and soil cuttings which are not used directly for sample makeup will not be taken

outside of the AOC unit in which they were generated.

• Soil and soil cuttings within the AOC where they are generated will be placed back into

the same investigation pit, trench, or bore hole and in the same order from which the

material was removed, to the extent practicable and unless noted otherwise in the FSP.

• Soil cuttings potentially requiring RCRA disposal wil l be handled per the procedures

presented in Section 7.0 below and disposed in an off-site RCRA facility.

6.2 Spent Sampling-Related Equipment

OU3SOP12
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During field investigations, spent sampling-related equipment will be generated. This may f

include (but not limited to) plastic sheeting/tarps, rope, bailers, sampling equipment, spent PPE,

sample bottles, used containers, packaging materials, and other consumables. Although the vast

majority of the spent sampling-related equipment is expected to be nonhazardous, these IDW

may contain a listed hazardous waste (e.g., spent solvents) or may exhibit a hazardous waste

characteristic (e.g., toxicity from metals).

While the spent sampling-related equipment will be evaluated on a case-by-case basis, the

general approach to be followed for spent sampling-related equipment IDW will follow the EPA

guidance for IDW (EPA, 1991) which includes:

• Containerizing the spent sampling-related equipment, typically in a satellite

accumulation station.

• Characterizing the spent sampling-related equipment IDW through the use of existing

information (previous test results, previous waste characterization, knowledge of the

contaminants present, and other relevant records) and best professional judgement. \ /

This characterization will be documented and maintained as part of the solid/hazardous

waste determination records.

• Those spent sampling-related equipment IDW that are determined to be nonhazardous

will be disposed of onsite or as municipal waste.

• Those spent sampling-related equipment IDW that are determined to be hazardous will

be managed per the procedures presented in Section 7.0 below and disposed in an off-

site RCRA facility.

6.3 Decontamination Fluids and Solids

During field investigations, decontamination fluids and solids will be generated. Typically,

these will be generated at a common decon area, although there may be more than one decon
OU3 SOP 12
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area. Typically, the decontamination IDW will include (but not limited to) washwater from

vehicles/equipment, and cleaning agents. Although the vast majority of decontamination IDW is

expected to be nonhazardous, this IDW may contain a listed hazardous waste (e.g., spent

solvents) or may exhibit a hazardous waste characteristic (e.g., toxicity from metals).

While the decontamination IDW will be evaluated on a case-by-case basis, the general approach

to be followed for decontamination IDW will follow the EPA guidance for IDW (EPA, 1991)

which includes:

• Containment of decontamination fluids (typically washwater) as generated. The

washwater will be segregated from solids to the extent practicable (i.e., solids will be

allowed to settle out of the washwater on the decontamination containment pad).

Washwater will then be containerized to await waste determination. Solids will also be

containerized in a separate container to await waste determination.

• Other decontamination solids such as cleaning utensils and PPE will also be

containerized to await waste determination.

• Characterizing the decontamination IDW through the use of existing information

(previous test results, previous waste characterization, knowledge of the contaminants

present, and other relevant records) and best professional judgement. This

characterization will be documented and maintained as part of the solid/hazardous

waste determination records.

• The decontamination solids IDW that are determined to be nonhazardous will be

disposed of onsite.

• The decontamination liquids IDW that are determined to be nonhazardous will be

disposed as a nonhazardous solid waste, preferably on-site.

OU3SOP12
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• The decontamination IDW (either liquid or solid) that are determined to be hazardous f

will be managed per the procedures presented in Section 7.0 below and disposed in an

off-site RCRA facility.

6.4 Drilling, Well Purging, and Development Water

Generally, water at the Site that is extracted from boreholes, wells or piezometers for the purpose

of drilling, development, sampling, or hydraulic testing is considered non-hazardous and will be

discharged to designated shallow sumps away from the boreholes or wells at the site. If the

water generated is determined to be hazardous will be managed per the procedures presented in

Section 7.0 below and disposed in an off-site RCRA facility.

7.0 PROCEDURES FOR HAZARDOUS IDW MANAGEMENT

The following procedures apply to all IDW that have been determined to be hazardous except for

soil cuttings IDW that remain with the AOC unit.

7.1 Introduction

Once an IDW has been determined to be hazardous, the federal RCRA Subtitle C waste

management requirements apply to that waste. The scope of this procedure covers the

requirements for large quantity generators (LQG) of hazardous IDW which manage the

hazardous IDW on site such that RCRA permitting is not required.

7.2 Determine Land Disposal Restrictions

The 1984 amendments to the RCRA law included a prohibition of land disposal of certain

hazardous wastes without first meeting some treatment standards. For the most part, all listed

and characteristic hazardous wastes must be treated according to the treatment levels and

technologies outlined in 40 CFR Part 268 to reduce the toxicity and/or mobility of hazardous

constituents prior to being disposed of on the land, i.e., landfilled. Therefore, a generator must

OU3 SOP 12
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\ determine if the waste is a "restricted waste" under the land ban rules, and if so, off site treatment

and disposal is limited. Note that these rules apply only to wastes destined for land disposal

which is defined as: placement in or on the land including a landfill, surface impoundment,

waste pile, injection well, land treatment facility, salt dome formation, salt bed formation,

underground mine or cave, or concrete vault or bunker. Wastes which are shipped off site for

disposal other than land disposal are not regulated under the land disposal restriction regulations

of 40 CFR Part 268.

Generators of hazardous wastes must determine if the waste is restricted from land disposal

under 40 CFR Part 268. The following reporting and recordkeeping requirements apply.

• If a generator determines that he is managing a restricted waste and the waste does

not meet the applicable treatment standards, with each shipment of waste, the

generator must notify the treatment or storage facility in writing of the appropriate

treatment standards;

/ • If the generator determines that he is managing a restricted waste and the waste can

be disposed without further treatment, with each shipment of waste, the generator

must submit to the treatment, storage or disposal facility a notice and certification

stating that the waste meets the applicable treatment standards;

• If the generator determines that he is managing a waste subject to an exemption from

a prohibition on the type of land disposal method utilized for the waste, with each

shipment of waste, the generator must submit to the receiving facility a notice stating

that the waste is not prohibited from land disposal;

• If the generator is managing prohibited waste in tanks, containers, or containment

buildings regulated under 40 CFR 262.34, and is treating such waste in such tanks,

containers, or containment buildings to meet applicable treatment standards, the

generator must develop a waste analysis plan which describes the procedures the

generator will carry out to comply with the treatment standards; and

OU3SOP 12
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• If the generator determines whether the waste is restricted based solely on his

knowledge of the waste, all supporting data used to make this determination must be

retained on-site in the generator's files.

The generator must retain on-site a copy of all notices, certifications, demonstrations, waste

analysis data, and other documentation produced pursuant to these requirements for at least three

years from the date the waste was last shipped from the site. It should also be noted that it is

prohibited to dilute a hazardous waste in order to circumvent the land disposal prohibitions (40

CFR 268.3). Once a waste is determined to be a "restricted waste", an appropriate Treatment,

Storage, and Disposal Facility (TSDF) can be selected to properly treat and dispose of the waste.

7.3 On-Site Accumulation

As discussed in Section 5.0 above for each IDW generated, a large quantity generator (LQG)

must make the appropriate hazardous waste determination per 40 CFR Part 262.11. If the IDW

is determined to be hazardous, then the IDW will typically be stored on-site prior to shipment /

off-site for disposal. The following requirements apply to all hazardous IDW being stored on-

site prior to shipment.

7.3.1 EPA Identification Number (40 CFR Part 262.12)

Any facility which is a LQG of hazardous wastes must not treat, store, dispose, transport or offer

for transportation any hazardous waste without first obtaining a EPA identification number from

EPA (or the authorized state). Hazardous wastes cannot be offered to transporters or to

treatment, storage or disposal facilities that have not received a EPA identification number.

7.3.2 On-Site Hazardous Waste Accumulation (Storage) (40 CFR 262.34(d))

Two types of accumulation areas for hazardous waste are permissible for a LQG without RCRA

interim status or a Part B permit. These are the "90-day storage area" and the "satellite

accumulation station" (SAS). The SAS requirements are discussed below. With regards to a

OU3 SOP 12
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I "90-day storage area", a LQG may store hazardous wastes on-site for up to 90 days or less in a

storage area, provided that the following conditions are met:

• If the waste is placed in containers, the requirements of 40 CFR Part 265 Subpart I

(container requirements) are met. See below for container requirements;

• If the waste is placed in tanks, the requirements of 40 CFR 265 Subpart J (tank

requirements) are met. See below for the tank requirements.

• At closure, the generator closes the storage area per the requirements of 40 CFR

265.111 and 40 CFR 265.114;

• The date which the hazardous waste is placed in the storage area is clearly marked on

the container, and the container is clearly marked as "Hazardous Waste";

• The facility complies with 40 CFR Part 265 Subpart C, Preparedness and Prevention

(See Section 6.3.3 below);

• The facility complies with 40 CFR Part 265 Subpart D, Contingency Plan and

\ Emergency Procedures (See Section 6.3.4);

• The facility complies with 40 CFR Part 265.16 training requirements (See Section 6.6

below);

• Any hazardous wastes which are stored longer than 90 days must first be granted an

extension by EPA (or authorized state).

90-Day Storage Area Container Requirements (40 CFR Part 265 Subpart I)

Hazardous waste stored in containers must meet the following requirements:

• Containers must be in good condition, free of leaks;

• Hazardous wastes must be compatible with container (or liner) material;

• Containers must always be kept closed except to add or remove wastes;

OU3 SOP 12
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• Containers must be handled in a manner to avoid ruptures; f

• The storage area must be inspected at least weekly to check for container

deterioration; and

• Incompatible wastes must be stored separately with separate secondary containment.

Incompatible wastes are wastes that are unsuitable for co-mingling because the co-mingling

could result in any of the following:

• Extreme heat or pressure generation;

• Fire;

• Explosion or violent reaction;

• Formation of substances that have the potential to react violently;

• Formation of toxic dusts, mists, fumes, gases, or other chemicals; and/or

• Volatization of ignitable or toxic chemicals due to heat generation. I

90-Day Storage Area Tank Requirements (40 CFR Subpart J)

LQGs that accumulate or store hazardous wastes in tanks or tank systems must meet the

following requirements:

• For tanks existing prior to July 14, 1986, an assessment of tank must be performed and

certified by an independent, qualified, licensed engineer. The written certification

must be kept on file at the facility (40 CFR 265.191);

• New tank systems (those built after July 14, 1986) must meet tank technical standards

and have been certified by an independent, qualified, licensed engineer. The written

certification must be kept on file at the facility (40 CFR 265.192);

OU3 SOP 12
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\ • New tank systems must have adequate secondary containment and leak detection

systems. Existing tanks must be upgraded to meet these standards by the time the

tank is 15 years of age (40 CFR 265.193);

• Tanks must be operated to prevent system failure, overflow and spills. Tanks must be

operated with sufficient freeboard to prevent overtopping (40 CFR 265.194);

• Inspect the tanks at least once each operating day for the following:

Discharge control equipment;

Monitoring equipment and controls;

Tank level; and

Evidence of leaks or spills. (40 CFR 265.195)

• Inspect the tanks at least weekly for corrosion, erosion or leaks;

• The tank must meet the closure and post-closure care provisions of 40 CFR

265.197; and

• Store incompatible wastes separately (40 CFR 265.199).

Satellite Accumulation Station (SAS) Requirements (40 CFR 262.34fc»

A SAS is a container placed at or near the point of waste generation for the purpose of collecting

the waste as it is being generated. For example, a container may be placed in the quality control

laboratory for collection of hazardous wastes generated in the laboratory. This SAS may collect

up to 55 gallons of hazardous waste or 1 quart of acute hazardous waste. The SAS does not need

to meet the requirements of a storage area, provided the following conditions are met:

• The amount of hazardous waste accumulated at the SAS does not exceed 55 gallons

(or 1 quart of acute hazardous waste);
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• The SAS is located al or near the point of generation where the waste is initially f

accumulated and is under the control of the operator of the process generating the

waste;

• The container used is in good condition, is compatible with the wastes being

accumulated, and is kept closed except to add or remove wastes;

• The container is marked with the words "Hazardous Waste" or other words to identify
\

the contents; and

• Once the 55-gallon limit is reached, the date is marked on the container and the

container is moved from the SAS within three days to a proper location. For

example, the wastes must either be moved to the storage area or be picked up by a

waste transporter and moved off-site.

73 J Preparedness and Prevention (40 CFR Part 265 Subpart C)

The following preparedness and prevention steps must be taken concerning the hazardous waste

storage area: | \

• The storage area must be operated and maintained to minimize the possibility of fire,

explosions or releases of hazardous waste;

• The facility must have appropriate communication systems, fire-fighting equipment,

spill control equipment and decontamination equipment;

• All emergency response systems and equipment must be tested monthly with

documentation and maintained to assure proper operation;

• Persons handling hazardous wastes must have immediate access to alarms and/or

communication systems;

• The storage area shall have adequate aisle space for emergency response activities;

and
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C • The facility must attempt to make arrangements with the local police, fire

departments, emergency response teams, and local hospitals to assure readiness for

potential emergencies associated with the storage area.

73.4 Contingency Plan and Emergency Procedures (40 CFR Subpart D)

A LQG that accumulates or stores hazardous waste on site in a 90-day storage area must develop

and keep current a contingency plan for the facility. The purpose of the contingency plan is to

provide an organized plan of action and delegation of responsibilities and authority to specific

facility personnel to respond to emergency situations that may require both the facility and/or

outside resources. The contingency plan is designed to minimize hazards to humans or the

environment from fires, explosion or any unplanned sudden or non-sudden release of hazardous

waste/hazardous waste constituent to air, soil or surface water in compliance with the

requirements of 40 CFR 265 Subpart D. A Contingency Plan will be maintained on the site if

hazardous IDW are accumulated on-site.

The key components of the contingency plan include the following (40 CFR 265.52):

• A description of the emergency response organization, including designation of the

Emergency Coordinator and alternates;

• Response procedures;

• Emergency notification;

• Arrangements with local authorities;

• List of names, addresses and phone numbers of designated emergency personnel and

alternates;

• List of emergency response communication equipment and locations;

• Evacuation procedures, routes and alternates; and

• Procedures for amending the plan.
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f '
Copies of the plan must be sent to (40 CFR 265.53):

• The Project Manager;

• Lincoln County Sheriffs department;

• Libby fire department; and

• Other agencies as deemed appropriate.

The emergency coordinator (EC) is the key person facilitating emergency preparedness and

response. The EC or designated alternate shall be on-site or on-call at all times. The EC and

alternates must be trained and thoroughly familiar with the contingency plan, emergency

response activities and operation of the facility. The EC must know the locations and

characteristics of all waste generated, location of all records within the facility and the facility

layout. The EC must have the authority to commit the resources needed to carry out the spill

response plan. Any person or department who first discovers any spill of a hazardous f' \

waste/material is responsible for notifying the spill response/emergency response coordinator. ^

The EC for the Libby Mine Site field investigations will be the EHS Officer with the Field Team

Leader and the Project Manager as alternates.

The contingency plan should be reviewed and immediately amended when:

• Changes in applicable regulations occur;

• The plan fails in an emergency;

• Changes are made to emergency procedures;

• Changes occur in emergency personnel list; or

• Changes occur in emergency equipment list.

7.4 Pre-Transportation Requirements
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r Prior to transporting hazardous wastes or offering hazardous wastes for transportation off-site,

the generator must comply with the following:

• Package the hazardous wastes in DOT-approved containers per 49 CFR Parts 173,

178 and 179. DOT-approved containers (such as drums) are usually marked as being

DOT-approved);

• Label the hazardous wastes according to DOT labeling requirements per 49 CFR Part

172;

• Mark each container (of 110 gallons or less) used in transportation with the

following:

HAZARDOUS WASTE - Federal Law Prohibits Improper Disposal. If found,

contact the nearest police or public safety authority or the EPA.

- Generator's Name and Address

- Manifest Document Number

"' • Ensure that the initial transporter placards the transport vehicle with the appropriate

placard in accordance with 49 CFR Part 172 Subpart F.

7.5 Manifesting Off-Site Shipments of Hazardous D)W

Any generator which transports or offers for transportation hazardous waste for off-site

treatment, storage or disposal must prepare a manifest according to manifest instructions for each

shipment of similar hazardous wastes. The manifest must be carefully filled out with each

shipment. Take care to follow the instructions and use the terms as listed in the instructions. A

generator must designate on the manifest one facility (designated facility) which is permitted to

handle the waste described on the manifest (40 CFR 262.20).

The generator must determine if the state to which the wastes are destined (consignment state)

requires use of its own manifest. If so, then the consignment state's manifest must be used. If

the consignment state does not require use of its manifest, and the state in which the waste

OU3 SOP 12
i i Rev. No. 0
^"^^ Date: September 26, 2007

Page 21 of25



Libby Superfund Site Operable Unit 3 Standard Operating Procedure

shipment originates (generator state) does, then the manifest from the generator state must be

used. If both states have manifests, use the consignment state manifest, making sure that there

are sufficient copies to meet the generator state distribution requirements. If neither state

requires use of its manifest, then any uniform hazardous waste manifest may be used (40 CFR

262.21).

The manifest must contain at least enough copies such that the generator gets two copies, the

transporter gets one copy and the designated facility gets one copy. Some states require

additional copies to be sent to the state. At the time of shipment, the generator must keep one

copy (the generator copy) of the completed, signed manifest and give the remaining copies to the

transporter. Each copy must have the signature of the generator and the transporter at the time of

shipment. The original manifest shall be returned to the generator once the shipment reaches the

designated facility and the manifest is signed by the designated facility (40 CFR 262.21).

If the original, signed manifest is not received by the generator within a certain number of days,

action by the generator is required. These requirements are discussed in the following sections:

• If, after 35 days from the date of shipment, the original manifest copy is not yet

received by the LQG, the LQG must contact the transporter and/or the designated

disposal facility to determine the status of the hazardous waste (40 CFR

262.42(a)(l)).

• If after 45 days from the date of shipment, the original manifest copy is not yet

received by the LQG, the LQG must submit an exception report to the U.S. EPA (or

authorized state). The exception report must include a copy of the manifest along

with an explanation of efforts to locate the hazardous wastes and the result of these

efforts (40 CFR 262.42(a)(2)).

7.6 Personnel Training

Any person, and their immediate supervisor(s), involved in waste management at a LQG facility

which stores hazardous waste in a 90-day storage area must undergo initial and annual training
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r\ for hazardous waste management (40 CFR 262.34(a)(4) and 40 CFR 265.16). Facility personnel

are required to successfully complete a program of classroom instruction or on-the-job training

that teaches them to perform hazardous waste management duties relevant to their jobs. The

program must be directed by a person trained in hazardous waste management procedures.

The training must be designed to enable personnel to effectively respond to emergencies by

becoming familiar with emergency procedures, emergency equipment and emergency systems,

including the following;

• Procedures for using, inspecting, repairing and replacing facility emergency and

monitoring equipment;

• Communications or alarm systems;

• Response to fires or explosions; and

• Off-site communication.

V Employee training is to be held at regular intervals. Emergency planning information, e.g., the

Contingency Plan, also should be provided to state and local emergency response agencies at

regular intervals (40 CFR 265.37 and 265.53). Employees required to receive the training

cannot work unsupervised until they have completed the training requirements (either classroom

or on-the-job training). In addition, facility personnel must take part in an annual review of the

initial training.

The following records must be maintained at the facility for employees affected by this training:

• Job title for each position and name of employee filling each job;

• Job descriptions for each position related to hazardous waste management;

• Written description of type and amount of initial and continuing training that will be

given to each person filling the various job positions; and
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• Documentation that necessary training has been given and completed by each :

affected personnel.

Training records are required to be kept on current personnel until closure of the facility. For

former employees, training records must be kept for at least three years from the date the

employee last worked at the facility and may be transferred if the employee stays within the

same company (40 CFR 265.16(e).

7.7 Reporting and Recordkeeping

The following reports are required of a LQG:

• Manifest exception reports as discussed in Section 6.5 above.

• A LQG must submit a Biennial Report to the EPA (or authorized state) every even

numbered year by March 1, e.g., March 1, 2008 for the 2007 reporting year. The

Biennial Report is to be submitted on EPA form 8700-13A. f~'\

The following records are required to be kept for a minimum of three years by the LQG:

• The signed original manifests;

• Biennial reports;

• Exception reports;

• All records pertaining to hazardous waste determinations; and

• Land disposal determination records, notification and certification records.

8.0 QUALITY ASSURANCE AND QUALITY CONTROL

All IDW data must be documented in the field logbooks, field forms, manifests, including

rationales deviations from this SOP. The Field Team Leader or designated QA reviewer will

OU3 SOP 12
Rev. No. 0

Date: September 26, 2007
Page 24 of 25



Libby Superfund Site Operable Unit 3 Standard Operating Procedure

\ check and verify that IDW documentation has been completed per this procedure and other

procedures referenced herein.

9.0 REFERENCES
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1.0 INTRODUCTION f

This Standard Operating Procedure (SOP) describes the protocols to be followed when

installing, operating, and/or maintaining an automated water sampling device including a flow

monitoring device used for collecting flow data and flow based water samples.

This document focuses on methods and equipment that are readily available and typically

applied for the installation, operation, and maintenance of automated water sampling and flow

monitoring devices. It is not intended to provide an all-inclusive discussion regarding automated

water sampling and flow monitoring devices. Specific installations and operational problems

may require the adaptation of existing equipment or design of new equipment. Such innovations

shall be clearly described in the project specific sampling plan and approved by the Project

Manager and the Quality Manager.

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in installation, operations, and/or maintenance of automated water

sampling and flow monitoring devices must adhere to health and safety protocols described in

the health and safety plan. Asbestos fibers are thin and long fibers so small that they cannot be I )

seen by the naked eye. Asbestos fibers are easily inhaled when disturbed and when embedded in

the lung tissue can cause health problems. Significant exposure to asbestos increases the risk of

lung cancer, mesothelioma, asbestosis (non-cancerous lung disease), and other respiratory

diseases (ATSDR 2006).

3.0 DEFINITIONS

Automated Water Sampling Device: Isco 6712 Full-size Portable Sampler (Attachment 1). A

stand alone electronic device that when coupled with a flow monitoring device is capable of

collecting flow or time based water samples. It is capable of collecting various quantities of

water over various durations of time and is capable of recording data over time via external

instruments (in this case a flow monitoring device).
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ATTACHMENT B

STANDARD OPERATING PROCEDURES

SOP Description
Surface Water Sampling
Equipment Decontamination
Sample Handling and Shipping
Field Documentation
Field Equipment Calibration
GPS Data Collection
Investigation Derived Waste (IDW) Management
Automated Water Sampling
Surface Water Sampling Using Depth-Integrated Samplers
Sampling of Asbestos Fibers in Air
Sampling and Analysis of Birds for Asbestos
Benthic Macroinvertebrate Sampling and Processing
Sampling and Analysis of Duff for Asbestos
Fish Sampling
Small Mammal Collection and Processing
Preparation and Analysis of Tissue Samples for Asbestos
Amphibian Surveys

SOP ID

No. 3 (Rev. 0)
No. 7 (Rev. 0)
No. 8 (Rev. 0)
No. 9 (Rev. 4)
No. 10 (Rev. 1)
No. 11 (Rev. 1)
No. 12 (Rev. 0)
No. 14 (Rev. 0)
No. 16(RevO)
EPA-LIBBY-01 (Rev 1)
BIRD-LIBBY-OU3
BMI-LIBBY-OU3
DUFF-LIBBY-OU3 (Rev 0)
FISH-LIBBY (Rev 0)
MAMMAL-LIBBY-OU3 (Rev 0)
TISSUE-LIBBY-OU3
AMPHIB-LIBBY-OU3
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I Libby Superfund Site Operable Unit 3 Standard Operating Procedure

f Flow Monitoring Device: Isco 720 Submerged Probe Flow Module (Attachment 2). An

electronic device that uses a pressure transducer to measure the level of the flow stream then

converts the depth measurement into flow rate.

4.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated

with them. This list is not intended to be comprehensive and often additional personnel may be

involved. Project team member information shall be included in project-specific plans (e.g.,

work plan, field sampling plan (FS), quality assurance plan, etc.), and field personnel shall

always consult the appropriate documents to determine project-specific roles and

responsibilities. In addition, one person may serve in more than one role on any given project.

Project Manager: Selects the specific sampling location (within the specified sampling area)

for the automated sampling device.

Quality Control Manager: Overall management and responsibility for quality assurance and

(' quality control (QA/QC). Selects QA/QC procedures for the installation of the automated water

sampling and flow monitoring device, performs the calibration of the automated water sampling

and flow monitoring device, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or Engineer: Provides

oversight for the automated sampling and flow monitoring device installation, supervises other

personnel, and ensures compliance with SOPs and QA/QC requirements. The FTL prepares

daily logs of field activities.

Sampling Technician (or other designated personnel): Assists the FTL in the implementation

of tasks. The Sampling Technician performs the actual automated water sampling and flow

monitoring device installation, maintenance, and documentation.

0113 SOP 14
I 1 Rev. No. 0
^*S Date: May 29, 2008
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure |

5.0 AUTOMATED WATER SAMPLING AND FLOW MONITORING ('
DEVICE INSTALLATION, OPERATION, AND MAINTENANCE
PROCEDURES

This section describes typical automated water sampling and flow monitoring device installation,

operation, and maintenance procedures.

5.1 Installation

Installation of an automated water sampling and flow monitoring device includes the following 5

steps: (1) identify an appropriate location for the automated sampling device, (2) install the

automated sampling device, (3) mount the flow monitoring device in the stilling well attached to

the flume, (4) calibrate the automated sampling device, (5) Program the automated water

sampling device. These steps are described within this Section.

5.1.1 Identify a Location

An ideal location for the automated sampling device is a flat surface above the high flow line of

the channel, no more than twenty-five feet from the flume. The area should be large enough to

allow the Sampling Technician to safely access the device for operation and maintenance. An I }

ideal location for the automated sampling device is directly adjacent to the flume with no curves

in the suction line (Figure la. Figure !b).

The actual location will be identified by the Project Manager and other key personnel who know

the objectives of the flow based water collection and flow monitoring. The actual location may

not be the ideal location due to the objectives. If it is necessary to curve the suction line, curve

angles will be no greater than forty-five degrees.

5.1.2 Install the Automated Water Sampling Device

The manufacturer's instructions should be followed during installation. This section contains an

overview of a typical installation.

The first step is installing the distributor arm and discharge tube. The distributor arm location is

dependant on the sample container configuration.

OU3SOP14
Rev. No. 0

Date: May 29, 2008 V
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I Libby Superfund Site Operable Unit 3 Standard Operating Procedure

I The second step is configuring the automated sampler for the appropriate sample container. For

this application a single bottle configuration will be used for all flow based sampling. Samples

will be collected in single-use 2 gallon sample bags.

The third step is installing the power source and when appropriate (sampling location LRC-06

only) the solar panel/battery charger. The battery voltage will be recorded when the battery is

installed and the voltage will be recorded when the solar panel/battery charger is installed.

The fourth step is installing the suction line. The suction line will be attached to the pump tube

on the automated water sampling device and attached to the flume. The suction line will be

attached to the flume in the main current of the flow not in an eddy and not on the edge of the

flow and not on the bottom of the channel. The suction line will be attached to the flume cross

bar above the flow with zipties. The suction line will descend into the center of the flume. The

intake of the suction line will be facing downstream. The automated water sampling device is

capable of sampling water 1/4 inch in depth or deep enough to submerge the suction line. The

suction line will be ideally routed in a straight line on a continuous downhill slope from the

automated sampling device.

The fifth step is installing the instrument enclosure (sampling location LRC-06 only).

5.1.3 Mount the Flow Monitoring Device

The manufacturer's instructions should be followed during installation. This section contains an

overview of a typical installation.

The first step is connecting the flow monitoring device to the automated water sampling device.

The Isco 6712 Full-sized Portable Sampler (automated water sampling device) and the Isco 720

Submerged Probe Flow Module (flow monitoring device) were designed to interact and the

connection requires no converter or adjustments to either device.

The second step is determining the flow monitoring device mounting location on the flume. The

flow monitoring device wil l be mounted on the stilling well wall, completely submerged, and

immobile to ensure accuracy.

OU3 SOP 14

L Rev. No. 0
' Date: May 29, 2008
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

The third step is connecting the flow monitoring device cable to the automated water sampling f

device. Ideally the cable will run parallel to the suction line and both will be protected within a

4" PVC pipe. If the location of the automated water sampling device will not allow for the

suction line and flow monitoring device cable to run in a straight line, the FTL will design an

alternative protective device.

5.1.4 Calibrate the Automated Water Sampling Device

The manufacturer's instructions should be followed during calibration. This section contains an

overview of a typical calibration.

The first step is configuring the automated water sampling device. Various information such as

time and date, site name, length of suction line, type of flow monitoring device, etc. will be

programmed in the automated water sampling device.

The second step is calibrating the sample volume. The Isco 6712 Full-size Portable Sampler

observes the volume of water being collected by the number of rotations the pump completes.

Because of this, the automated water sampling device must be calibrated to collect the desired

volume of water. Calibrate the automated water sampling device by setting a sample volume f }

and collecting it in a graduated cylinder. If the desired sample volume and the actual sample

volume differ, make the necessary adjustments on the automated water sampling device.

The third step is configuring the flow monitoring device. Various information such as desired

flow units, data storage time interval, the depth of water in the stilling well, the flume type, etc.

will be programmed in the automated water sampling device.

The fourth step is calibrating the flow monitoring device. The flow is calculated using the staff

gauge on the flume and the manufacturer's gauge-flow chart, compared to the flow observed on

the automated water sampling device, and adjusted accordingly.

5.1.5 Programming the Automated Water Sampling Device

The manufacturer's instructions should be followed during calibration. This section contains an

overview of typical programming.

OU3 SOP 14
Rev. No. 0
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

f The first programming step is to create a program defining the conditions that activate the

automated water sampling device. Various information such as flow, number of bottles, sample

volume, suction line length, etc. will be required to create the program.

The second programming step is to run a test sample. A program that will collect a sample and

multiple flow readings in a short period of time will be run. The sample will be collected in a

graduated cylinder and the recorded flow readings will be downloaded. The actual volume of

the sample will be compared to the desired volume to verify the correct volume of water is being

collected. The flow readings will be reviewed to verify the correct number of readings and that

the values of the readings are the correct.

5.2 Operation

Operating the automated water sampling and flow monitoring device consists of mainly routine

data collection, and when necessary, sample retrieval. During data collection the accuracy of the

flow monitoring device will be checked by recording the flow on the staff gauge and comparing

it to the reading on the automated water sampling device. If the automated water sampling

/ - device has collected a sample, the sample will be removed, and the single-use container will be

replaced. The sample will be distributed among the analytical bottle set as described in SOP No.

3-Surface Water Sampling.

5.3 Maintenance

Maintenance of the automated water sampling and flow monitoring device includes:

• Check the stilling well for debris, sediment, or anything that may be affecting the

flow monitoring device. This will be completed during each visit. If any of the

above are identified, the problem will be resolved by removing the flow

monitoring device and cleaning the stilling well and port.

• Check the suction line for kinks in the line or any damage. This will be

completed during each visit. If any of the above are identified, the suction line

will be replaced.

g OU3 SOP 14
i j Rev. No. 0
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

• Check the flow monitoring device cable for any damage. This will be completed f

during each visit. If any of the above are identified, the problem will be resolved

by repairing or replacing the cable.

• Check the status of the desiccant chamber connected to the vented cable of the

flow monitoring device. If the desiccant has been consumed (evident by color

change), it will be replaced with fresh desiccant.

• Check the battery voltage and when necessary replace the battery. This will be

completed during each visit.

• Check the solar panel and cable for any damage (sampling location LRC-06

only). This will be completed during each visit. If any of the above are identified,

the solar panel and/or cable will be repaired or replaced.

• Check the flow and verify the accuracy of the flow monitoring device by

comparing it to the staff gauge reading. This task will be completed only after the

above tasks have been completed. This will be completed during each visit. If

the flow is inaccurate, the automated water sampling device will be calibrated as

described in Section 5.1.4.

• Check if the automated water sampling device program is correct and functioning \ /

properly. This will be completed during each visit. If the program is incorrect,

the correct program will be selected. If the program is not functioning properly,

the program will be recreated.

• Check the sample container for any damage and that it is properly attached to the

automated water sampling device. This will be completed during each visit. If

the sample container is damaged, it will be replaced. If the sampling device is

incorrectly attached the container will be visually observed for possible

contamination and either re-attached or replaced.

• Check the discharge tube for any obstructions or damage. This will be completed

during each visit. If any of the above are identified, the discharge tube will be

replaced.

All maintenance activities must be recorded in the field logbook or on field forms following SOP

No. 9-Field Documentation.

OU3 SOP 14
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I Libby Superfund Site Operable Unit 3 Standard Operating Procedure

6.0 QUALITY ASSURANCE AND QUALITY CONTROL

The Isco 720 Submerged Probe Flow Module (flow monitoring device) is accurate to ±0.002

feet. The accuracy of the flow monitoring device will be affected by debris, sediment, and any

obstruction in the stilling well or contacting the flow monitoring device. Maintenance activities

must be evaluated to determine if the problems were severe enough to qualify the records

obtained. Maintenance activities must be directed toward determining if the problems were

associated with the flow monitoring device or the automated water sampling device. This is

important because maintenance and the observation of the problems will have taken place

following the recording of the data. The cause of the problem must be determined prior to

another data collection period.

7.0 DECONTAMINATION

All equipment used in the installation or sampling process shall be decontaminated prior to field

use and after field use. Decontamination procedures are presented in SOP No. 7-Equipment

( Decontamination. Personnel shall don appropriate personal protective equipment as specified in

the health and safety plan. Any investigation-derived waste generated shall be managed in

accordance with the procedures outlined in SOP No. 12- Investigative Derived Waste

Management.

8.0 REFERENCES

Agency for Toxic Substances and Disease Registry (ATSDR). 2006. Asbestos Exposure and

Your Health.
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FIGURE 1A

AUTOMATED WATER SAMPLING AND FLOW MONITORING DEVICE

INSTALLATION DETAILS

u
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FIGURE IB

AUTOMATED WATER SAMPLING AND FLOW MONITORING DEVICE

INSTALLATION DETADLS
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ATTACHMENT 1

ISCO 6712 FULL-SIZE PORTABLE SAMPLER
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Isco 6712 Full-size
Portable Sampler
Isco's 6700 Series Portable Samplers have set the
industry standard, providing the most comprehensive
and durable performance available. With the
introduction of our new 6712, Isco takes another
step toward the ultimate by including SDI-12
interface capabilities.

The 6712 uses Isco's advanced 6700
Series Controller, a device that allows
you to select from a variety of
programming modes, assuring the
most suitable routine for your
application. Programming is fast
and simple, with on-line help just
a key stroke away.

The environmentally-sealed 6712
controller delivers maximum
accuracy and easily handles all of
your sampling applications,
including:

>- wastewater effluent
>• stormwater monitoring
>• CSO monitoring
>• permit compliance
>• pretreatment compliance

In the Standard Programming Mode, the
controller walks you through the sampling
sequence step-by-step, allowing you
to choose all parameters specific to your
application. Selecting the Extended
Programming Mode lets you enter more
detailed programs.

An optional telephone modem allows
programming changes and data collection
to be performed remotely, from a touch-
tone phone. It also has dial-out alarm
features.

Bottle options
are available

for practically
any sequential

or composite
application.

Versatile and Convenient
With eleven bottle choices, Isco's 6712
Sampler lets you quickly adapt for simple or
intricate sampling routines. Up to 30
pounds (13.5 kg) of ice fits in the insulated
base, preserving samples for extended
periods, even in extreme conditions. A
convenient drain plug aids removal of water
from melted ice.

Tough and Reliable
The 6712 Portable Sampler features a
vacuum-formed ABS plastic shell to
withstand exposure and abuse. Its tapered
design and trim 20-inch (50.8 cm) diameter
result in easy manhole installation and
removal. Large, comfortable handles make
transporting safe and convenient—even
when wearing gloves.

Isco's 6712 Portable Sampler carries a
NEMA4X, 6 (IP67) enclosure rating.
It's submersible, watertight, dust-tight,
and resistant to sleet and corrosion.

Superior capability, rugged construction,
and unmatched reliability make the 6712
the ideal choice for portable sampling in
just about any application.



All 6712 Samplers share the following features:
Delivery System

f flristaltic pump delivers samples at the
Amended velocity of 2 ft/sec., even at
||of26 feet At a head height of 3 feet,

fis3.ft/sec. No other automatic sampler
Slevelof performance!

"pump revolution counter tells you
j should be replaced. Changing tubing

||here are no pump covers, collars or tools
I down. An exclusive safety interlock

r from the pump when it's opened.

> Programming
s walks you through the sampling

ii||l iallows you to choose all
^Specific to your application:
itlo start

t volume to collect
rtt> distribute samples

Islaipiples are to be time- or flow-paced.

Ifasfty enter complex programs to suit
jtteeds. Available routines include:

i%rid resume for intermittent
; flow monitoring

apler pacing by time, non-uniform
§ flow or external event
lorn interval sample collection

Convenient Data Retrieval
Every 6712 Sampler is also a powerful data
logger. Sampling, flow, rainfall, and other water
quality data can be stored in its 512 KB memory.
Data may be retrieved direcdy into a
Flowlink® 4 equipped PC in three ways:

>• Via cable connection
>• Remotely, via Isco's 2102 Wireless

Communication System
>• By phone, using our optional

built-in modem

SDI-12 Interfacing
The 6712 functions as a SDI-12 logger and
connects to any sensor that fully implements the
protocol standard.

Display window showing SDI-12 connection status.

In addition, Isco has defined extended commands
to enable "plug and play" communications and
ease of programming. These commands are
implemented by the sensor manufacturer. Data
are identified and logged by their specific type.

r

Expand your monitoring capabilities with these products and accessories.
Contact Isco or your Isco Representative to receive specific literature and prices on the following items.

Telephone Modem
A factory-installed option that lets you set up and
make programming changes, or collect data from
your 6712 sampler from the comfort of your office.

587 RTD (Rapid Transfer Device)
Slim enough to fit in your
shirt pocket, yet rugged
enough to withstand
submersion, die 581 RTD
lets you quickly retrieve
and transfer data without
taking your laptop
computer into the field.

ProPak™ Disposable Sample Bags
Isco's patented ProPak bags eliminate the expense
of washing and storing bottles, while taking away
worries about contamination from previous sam-
ples. The bags are available with a 1000 ml capacity,
or in a 2-gallon version for composite sampling.

Flowlink Softivare
Isco's advanced Flowlink514 for Windows Data
Management Software harnesses the power of
Microsoft Windows® to retrieve, import, compare,
and analyze data, generate advanced charts and
graphs, create comprehensive reports, and more.



700 Series Modules

r Our interchangeable 700 Series Modules let you
adapt your 6712 sampler for a variety of jobs. These
compact modules are environmentally sealed and
maybe added to your 6712 system at any time.

701 - pH and Temperature Module
Combines accurate pH and temperature monitoring in
one module. It will also activate your 6712 Sampler at a
user-elected pH or temperature range.

710 - Ultrasonic Flow Module
Uses our field-proven ultrasonic level sensor that doesn't
require submersion in the flow stream.

720 - Submerged Probe Flow Module
Provides accurate measurement at sites where wind, steam,
foam, turbulence, or air temperature fluctuations exist.
Suitable for small channels, it accurately senses pressure
even when covered with silt and sand.

730 - Bubbler Flow Module
Get the dependability and accuracy of Isco bubbler flow
meters in a miniaturized package. The 730 is unaffected by
changing stream conditions, and level measurement
remains accurate despite temperature fluctuations or
exposure to harsh chemicals.

750 - Area Velocity Flow Module
Gives greater accuracy where weirs and flumes are not
practical, and where submerged, full pipe, surcharged, and
reverse flow conditions may occur. And, you don't have to
estimate the slope and roughness of the channel.

780 - Smart 4-20 Module
Add intelligence to a simple analog signal. Flow rates are
displayed in actual volume units, not merely a percent of full
scale. Any linear 4-20 mA input can be characterized by
using the 780. The information can be stored and retrieved
for later analysis.

u

Integrated Water Monitoring
200,000 stored readings. SDI-12 networking gives
you great flexibility for logging environmental data,
and for "smart sampling" event notification,
triggered on any combination of up to 16 inputs.

Isco 6712 Samplers feature "plug and play"
connection with SDI-12 compatible measuring
devices - including multi-parameter sondes from
leading manufacturers. Combined with the 6712's
standard 512 KB of memory', enough for more than

Example Configuration
(Stormwater Monitoring)

Flow Measurement

Ultrasonic Submerged Bubbler
Probe

Area
Velocity

Iwo
671 Rainfall
Ruin Measurement

Gauge

Isco 6712
Sampler

• pH

SDI-12 compatible Sonde
Dissolved Oxygen (DO) • Conductivity • Temperature



Isco 6712 Full-size Portable Sampler Specifications
Sampler Controller
Height
Diameter
Weight (Dry/Less Battery)
Material

Power Requirements

27.0 in.
20 in.
32 Ibs.
High-strength ABS plast
Stainless steel hardware

68.6 cm
50.7 cm
15kg
c outer shell

12VDC

Weight
Dimensions
Operational Temperature
Enclosure Rating
Program Memory
Flow Meter

•ZfOIMH^̂ HH^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^H s'9nal Requirements

Intake Purge

Tubing Life Indicator
Intake Suction Tubing

Length
Material
Inside Dimension

Pump Tubing Life
Maximum Suction Lift
Typical Repeatability
Typical Line
Transport Velocity

at head heights of:
3 ft. (0.9m)
1 0n. (3.1m)
15 ft. (4.6m)

Liquid Presence Detector

Adjustable air purge before and after
each sample.
Provides a warning to change pump tubing.

3 to 99 ft.
Vinyl or Teflon® lined
3/fl in.

Number of Programmable
Composite Samples
Real Time Clock Accuracy

13 Ibs.
10.3x12.5x10 in.
32°to120°F
NEMA 4X, 6

5.9kg
26x31. 7x25.4 cm

0° to 49°C

IP67

Non-volatile flash memory
5 to 1 5 volt DC pulse or 25 millisecond isolated
contact closure.
1 to 999 samples or continuous sampling

1 minute per month, typical

MÎ ĤiH Software
i to su m

1 cm
Typically 1 ,000,000 pump counts
28ft. 8.5m
±5 ml or ±5% of the average volume in a set

3.0ft./s
2.9 ft./s
2.7ft./s

0.91 m/s
0.87 m/s
0.83 m/s

Non-wetted, non-conductive sensor detects
when liquid sample reaches the pump to
automatically compensate for changes in
head heights.

Sample Frequency
Selection

Sampling Modes

Programmable
Sample Volumes
Sample Retries

Rinse Cycles

Program Storage
Sampling Stop/Resume

Controller Diagnostics

1 minute to 99 hours 59 minutes, in 1 minute
increments. Non-uniform times in minutes or
clock times 1 to 9,999 flow pulses
Uniform time, non-uniform time, flow.
(Flow mode is controlled by external flow
meter pulses.)
1 0 to 9,990 ml in 1 ml increments

If no sample is detected,
user selectable

up to 3 attempts;

Automatic rinsing of suction line up to 3 rinses
for each sample collection
5 sampling programs
Up to 24 real time/date sample stop/resume
commands
Tests for RAM, ROM. pump display, and
distributor o

Ordering Information
Description Part Number

6712 Portable Sampler, Full-size
Includes controller with 512 KB RAM,
top cover, center section, base, distributor arm,
instruction manual, pocket guide.

6712 Portable Sampler with Jumbo Base
(as described above)

68-6710-070

68-6710-082

Note: Power source, bottle configuration, suction line, and
strainer must be ordered separately. Other options and accessories
are also available. Contact Isco or your Isco Representative for
complete information.

The 6712 Controller is an SDI-12 logger.
Manual pump operations are now located on
the front panel keys.

ISCO
www.isco.com

Isco, Inc.
4700 Superior St.
Lincoln, NE 68504 USA
Phone:(402)464-0231
USA & Canada: (800) 228-4373
Fax: (402) 465-3022
E-Mail: info@isco.com

Isco is continually improving its products and reserves the right to change specifications without notice.

(E2002 Isco, Inc. • Printed in U.S.A. • L-1107 • Rev. 10!02
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Isco 720 Submerged Probe
Flow Module

The probe is mounted at the bottom of the
channel, and uses a differential pressure
transducer to measure the level of the flow
stream. The 6700 Series or Avalanche
Sampler then converts this depth
measurement into flow rate. The probe's
venting system automatically compensates
for changes in atmospheric pressure to
maintain accuracy. The 720 provides accurate
measurement at sites where wind, steam,
foam, turbulence, or air temperature
fluctuations exist. The probe is suitable
for small channels, and it accurately senses
pressure even when covered with silt
and sand.

Isco submerged probes are UL Classified for
use in Class I, Division 1, Groups A, B, C, &
D hazardous locations when installed using
an Isco Intrinsically Safe Barrier and Quick-
disconnect Box. This makes the submerged
probe suitable in applications where
flammable gases or vapors may be present.

Isco mounting rings make it easy to install the
probe in round pipes, manhole inverts, and
other open channels. And with the Isco Street
Level Installation Tool, you can install your
monitoring system from ground level,
eliminating the costs and hazards of entering
manholes. Most flumes are also available
with an integral recess for mounting an Isco
Submerged Probe.

u
Simply plug in one of the environmentally-sealed
modules to expand monitoring capabilities. Tticy
can easily be added or changed in the field.

Applications
Flow measurement where wind,
steam, foam, or turbulence exist
Trigger sampling based on flow
or level
Flow-proportioned sample
collection
Treatment-capacity analysis
Stormwater monitoring
Combined sewer overflow studies
Long-term river and stream gauging

Standard Features
* Submerged probe accuracy

unaffected by wind, steam,
foam, turbulence, or air
temperature change

» Built in flow conversions for
most applications, including weirs
and flumes, Manning formula,
data points, or equation for
special situations

* During program operation, current
flow and level values are viewable
on the sampler's LCD display

+ All level data stored in the sampler
is available for later retrieval,
reporting, and graphing using Isco
Flowlink* software



Specifications

720 Module
SizefHxWxDJ

Weight

Material

Enclosure

Power (provided by 6700
Series Sampler)

Program Memory

Level Measurement Data
Storage Interval
(programmable through
6700 Series Sampler)

Operating Temperature

Storage Temperature

4.9x5.7x2.0 in

0.9 Ibs

12.4x14.5 x 5.1 cm

0.4kg

Polystyrene

NEMA4X.6 IP67

9 to 14V DC

Non-volatile, programmable flash; can be updated
via interrogator port on 6700 Series Sampler using
a PC

1,2, 5, 10, 15, or 30 minutes

32°to120°F

0°to140°F

0°to49°C

-18°to60°C

Level Measurement Method

Transducer Type

Level Measurement Range

Standard range probe
Extended range probe

Maximum Allowable Level

Standard range probe
Extended range probe

Level Measurement
Accuracy

Non-linearity, repeatability,
anil hysteresis at 77° F
(2? 'C) (does not include
temperature coefficient)

Submerqed Probe ^^^^^^
Hazardous Location

Rating

Length

(with standard tip)

Diameter

Frontal Area

Cable Length

Standard range probe

Extended range probe

Cable Diameter

Weight (including cable)

Standard range probe

Extended range probe

UL Classified for use in Class I, Division 1, Groups
A, B, C, & D hazardous locations as defined by
Article 500 of the National Electrical Code when
installed with Isco Intrinsically Safe Barrier and
Quick-disconnect Box per control drawing
60-3403-131.
9.5 in

0.875 in

0.601 in2

25 ft

50ft

0.3 in

3 Ibs

7 Ibs

24.1 cm

2.2cm

3.8B cm'

7.6m

15.2m

0.8cm

1.4kg

3.2kg

Extended range probe

Temperature Coefficient

Maximum error over
compensated temperature
range (per degree of
temperature change)

Standard range probe

Extended range probe

Operating Temperature

Compensated Temperature

Materials
Submerged probe

Cable

Submerged pressure transducer mounted in the
flow stream

Differential linear integrated circuit pressure transducer

0.1 to 10 ft
0.1 to 30 ft

20 ft
40ft

Level*
0.033 to 5.0 ft
>50ft

0.1 to 15 ft
0.1 to 21 ft
0.1to30ft

Level*
0.1 to 4.0 ft
4.0to 10ft

0.1to30ft

Error
±0.008 ft/ft
±0012fWt

±0.01 ft
±0.03 ft
±0.3 ft

Error
±0.005 nn=
±0.007 rF

±0.008 WF

32°to120°F

32°to100°F

0.03 to 3.05 m
0.03 to 9.14m

6.1 m
12.2m

Level*
0.01 to 1.52m
>1 52

0.03 to 4.6m
0.03 to 6.4m
0.03 to 9.1m

Level*
0.03 to 1.22m
122 to 3.05m

0.03 to 9.14 m

Error
±0.008 m
±0012m

±0.006 m
±0.009 m
±0.091 m

Error
±0.0027 nV°C
±0.0038 rrVC

±0.0044 nVC

0°to49°C

0°to38°C

Type 316 stainless steel, chlorinated polyvinyl
chloride (CPVC)
Polyvinyl chloride (PVC)

'Actual vertical distance between the submerged probe and the liquid surface.

Ordering Information

Description
720 Submerged Probe Flow Module

with 10 ft (3.05m) level measurement range
with 30 ft (9.14 m) level measurement range

Part Number

720 Accessories

Quick-disconnect Box
Intrinsically Safe Barrier

68-6700-068

68-6700-069

60-3224-003

60-3404-060

ISCO
Teledyne Isco, Inc.
4700 Superior Street
Lincoln NE 68504 USA
Phone: (402)464-0231
USA and Canada: (800) 228-4373
Fax:(402)465-3022
E-Mail: info@isco.com
Internet: www.isco.com

Teledyne Isco reserves the right to change specifications without notice.
62005 Teledyne Isco, Inc. • Printed in U.S.A. • L-1132 • 7/05
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LIBBY ASBESTOS SUPERFUND SITE OU3

STANDARD OPERATING PROCEDURE No. 16

Surface Water Sampling Using Depth-Integrated Samplers

1.0 INTRODUCTION

This Standard Operating Procedure (SOP) describes the protocols to be followed when

sampling surface water using depth-integrated samplers.

This document focuses on methods and equipment that are readily available and

typically applied for sampling surface water using depth-integrated samplers. It is not

intended to provide an all-inclusive discussion regarding this type of sampling. Specific

sampling situations may require the adaptation of existing equipment or design of new

equipment. Such innovations shall be clearly described in the project-specific sampling

plan and approved by the Project Manager and the Quality Manager. /* \

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in surface water discharge measurements must follow health and

safety protocols described in the health and safety plan. Asbestos fibers are thin and

long fibers so small that they cannot be seen by the naked eye. Asbestos fibers are

easily inhaled when disturbed and when embedded in the lung tissue can cause health

problems. Significant exposure to asbestos increases the risk of lung cancer,

mesothelioma, asbestosis (non-cancerous lung disease), and other respiratory diseases

(ATSDR 2006).
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3.0 DEFINITIONS

Centroid: The point in the increment at which discharge is equal on both sides of the

point.

Isokinetic: Constant velocity.

4.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally

associated with them. This list is not intended to be comprehensive and often additional

personnel may be involved. Project team member information shall be included in

project-specific plans (e.g., work plan, field sampling plan, quality assurance plan, etc.),

and field personnel shall always consult the appropriate documents to determine project-

specific roles and responsibilities. In addition, one person may serve in more than one

role on any given project.

Project Manager: Selects site-specific sampling methods, sample locations, and

constituents to be analyzed with input from other key project staff.

Quality Control Manager: Overall management and responsibility for quality

assurance and quality control (QA/QC). Selects QA/QC procedures for the sampling

and analytical methods, performs project audits, and ensures that data quality objectives

are fulfilled.

Field Team Leader (FTL) and/or Field Geologist, Hydrogeologist, or

Engineer: Implements the sampling program, supervises other sampling personnel,

and ensures compliance with SOPs and QA/QC requirements. Prepares daily logs of

field activities.

Sampling Technician (or other designated personnel): Assists the FTL, geologist,

hydrogeologist, or engineer in the implementation of tasks. Performs the actual sample
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collection, packaging, and documentation (e.g., sample label and log sheet, chain-of-

custody record, etc).

5.0 DEPTH-INTEGRATED SAMPLING PROCEDURES

5.1 BACKGROUND

At flowing-water sites, collection of an isokinetic, depth-integrated, discharge weighted

sample is standard procedure; however, site characteristics, sampling-equipment

limitations, or study objectives constrain how a sample is to be collected and could

necessitate use of other methods. If the QC plan calls for collection of concurrent

samples, then the relevant procedures and equipment needs must be reviewed before

field work begins.

Isokinetic, depth-integrated methods are designed to produce a discharge-weighted

(velocity-weighted) sample; that is, each unit of stream discharge is equally represented

in the sample, either by dividing the stream cross section into intervals of equal width

(EWI) or equal discharge (EDI). The analyte concentrations determined in a discharge- \^

weighted sample are multiplied by the stream discharge to obtain the analyte loading

rate. If used correctly and the sample is collected within the limitations of the sampling

device being used, the EWI and EDI methods result in samples that have identical

constituent concentrations.

5.2 DEPTH-INTEGRATED SAMPLE COLLECTION

The Equal Discharge Interval (EDI) Method of depth-integrated sampling will be

employed at the Libby Asbestos Site. The objective of the EDI method is to collect a

discharge-weighted sample that represents the entire flow passing through the cross

section by obtaining a series of samples, each representing equal volumes of stream

discharge. The EDI method requires that flow in the cross section be divided into

increments of equal discharge. Equal-volume, depth-integrated samples are collected at

the centroid of each of the equal-discharge increments along the cross section.
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5.2.1 EQUIPMENT

A depth-integrated surface water sample will be collected according to one of the

following, or similar, techniques.

1. Direct Method - Sample bottle is uncapped and inverted, submerged to the
specified depth, turned upright pointing upstream, removed from the water,
and then capped. Add preservative, if any, after sample collection.

2. Bailer Method - A appropriate sampling bailer with a ball check valve is
submerged to the desired sample depth, either directly or by suspending
the bailer on a rope from a pole.

3. Peristaltic Pump Method - The sample is collected through a section of
new, clean, flexible Tygon (polyvinylchloride) tubing. The tubing intake will
be secured manually or by attaching weights. This procedure may be
modified to collect the sample through a Teflon tube into a sample flask by
running the pump on a vacuum.

4. Kemmerer Bottle - Use a properly decontaminated Kemmerer bottle. Set
the sampling device so that the upper and lower stoppers are pulled away
from the body, allowing water to enter the tube. Lower the pre-set sampling
device to the predetermined depth. Avoid disturbing the bottom. Once at
the required depth, send the weighted messenger down the suspension
line, closing the device. Retrieve the sampler and discharge the first 10-20
mL from the drain to clear water that may not be representative of the
sample. Repeat as needed to fill collect the needed volume.

5. Van Dorn Sampler - Set the device so that the end stoppers are pulled
away from the body allowing surface water to enter the tube. Lower the
sampler to the predetermined depth. Once at the required depth send the
weighted messenger down the suspension line, closing the sampling
device. Retrieve the sampler and decant the first 10-20 mL from the drain
to clear water that may not be representative of the sample from the valve.
Repeat as needed until the required volume to fill sample bottles is
collected.

6. Bacon Bomb Sampler - Lower the bacon bomb sampler carefully to the
desired depth, allowing for the trigger to remain slack at all times. When
the desired depth is reached, pull the trigger line until taught. This will allow
the sampler to fill. Release the trigger line and retrieve the sampler.
Decant the first 10-20 mL from the drain to clear water that may not be
representative of the sample from the valve. Repeat as needed until the
required volume to fill sample bottles is collected.
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The selection of sampling equipment listed above depends on the site conditions and

sample type required. In addition, the following equipment is needed to collect surface

water samples:

• Field notebook, indelible marker

• Global Positioning System (GPS) unit

• Marking stakes

• Digital Camera

• Compass

• 100 m measuring tapes

• Detergent solution (0.1-0.3 % Alconox)

• Distilled water

• Latex gloves

• Ziploc bags

• Paper Towel

• Chain of custody and sample labels / \

• Coolers

• Sample bottles

• Plastic sheeting

5.2.2 SAMPLING PROCEDURE

There are four steps to collecting a depth-integrated sample: (1) prepare for sampling,

(2) select the number and location of equal-discharge increments, (3) select the transit

rate, and (4) collect sample. These steps are discussed in more detail below.

1. Prepare for Sampling

a. Upon arrival at the field site, set out safety equipment such as traffic cones

and signs. Park vehicle (if using) in a location and direction so as to prevent

sample contamination from vehicle emissions.

b. Assemble equipment needed and set up a clean work space.
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• Organic compounds. Select equipment with fluorocarbon polymer,

glass, or metal components if components will directly contact samples

to be analyzed for organic compounds. Do not use plastics other than

fluorocarbon polymers.

• Inorganic constituents. Select equipment with components made of

fluorocarbon polymer or other relatively inert and uncolored plastics or

glass if components will directly contact samples to be analyzed for

inorganic constituents. Do not use metal or rubber components for

trace-element sampling.

2. Select the number and location of equal-discharge increments.

The number of increments to sample should be stated in the Sampling and

Analysis Plan.

3. Select the transit rate.

a. Determine the sampling depth (e.g., water surface to sediment) and the

mean stream velocity at the centroid of each equal-discharge increment.

b. Determine the transit rate of the sampler for each centroid that will yield

sub-samples with approximately the same volume (within 10 percent) using

sampling depth, mean stream velocity, and sampler intake flow rates

(available from the manufacturer). When compositing sub-samples, ensure

that the same volume is composited from each sub-sample.

4. Collect sample water.

The procedures are the same whether you are wading or using a reel-and-cable

suspension method.

• Collect sub-samples at EDI centroids as many times as necessary to ensure

collection of sufficient sample volume for analysis. If the sample is to be

composited, care must be taken to obtain approximately the same total volume

(± 10 percent) from each EDI centroid so that the composited cross-sectional

sample will be proportional to flow at the time of sampling.

• Stay within the isokinetic transit-rate range of the sampler at each centroid. if flow

velocity is less than the isokinetic transit-rate range of the sampler, a discharge-
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weighted sample still can be obtained by collecting equal volumes at each

centroid; however, this sample will not be isokinetic.

a. Move sampling and support equipment to the centroid of the first increment

to be sampled. Properly decontaminate the sampling equipment following

SOP-7 (Equipment Decontamination).

b. Read and record the starting gage height. Record sampling start time.

c. Lower the sampler at the predetermined transit rate until slight contact is

made with the streambed.

• Do not pause upon contacting the streambed. Raise the sampler

immediately at a constant transit rate to complete the vertical

traverse.

• Take care not to disturb the streambed with the sampler. Disturbing

the streambed could cause bed material to enter the sampler,

resulting in erroneous data.

• Ensure that the sampler container has not overfilled. If the sampler f \

container is overfilled, then repeat the sampling process using a

quicker transit time or a reduce number of passes.

d. Inspect each sub-sample, looking for overfilling and (or) the presence of

anomalously large amounts of particulates that might have been captured

because of excessive streambed disturbance during sample collection. If

you note either or both of these conditions, discard the sample, making

sure there are no residual particulates left in the container, and resample.

e. Ensure that the sampler container is not underfilled (that the minimum

volume has been collected). Underfilling will result in a sub-sample that is

not isokinetically collected—usually because the maximum transit rate has

been exceeded.

f. Depending on study objectives, either process and (or) analyze the sub-

sample collected at the initial centroid as a separate sample, composite this

sub-sample with other sub-samples collected along the cross section, or

split the sub-sample for further processing.
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• If the total volume of the sub-samples that will be collected will exceed

the operational capacity of the churn or cone splitter, decrease the

number of increments or use a smaller nozzle.

• Ensure that all particulates in the sampler bottle or bag are transferred

with the sample by swirling the sample gently to keep particulates

suspended, and quickly pouring the sample into the churn or cone

splitter.

g. Move equipment to the next vertical.

• Determine the transit rate for this vertical. If the sub-samples are

composited, the total volume collected at each centroid must be equal.

• Repeat procedures, steps 4 c-f.

• Repeat this process at the remaining verticals along the cross section,

h. Record the following information after all samples have been collected:

• Sampling end time.

• Ending gage height.

• All field observations and any deviations from standard sampling

procedures.

i. Process Samples

• Process the samples according to the SAP and SOP-8 (Sample

Handling).

j. Clean Equipment

• Clean and decontaminate all equipment following SOP-7 (Equipment

Decontamination).

6.0 QUALITY ASSURANCE AND QUALITY CONTROL

Field splits, equipment rinsates, and matrix spike samples shall be collected at the

frequencies documented in the field sampling plan. Calibration checks shall be

performed at least once prior to and at least once following each day of instrument use

in the field and the results documented on the Sampling Record for each sampling

station in accordance with SOP 10 (Field Equipment Calibration). All sampling data

u
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must be documented in the field logbooks and/or field forms, including rationale

deviations from this SOP. The Field Team Leader, or designated QA reviewer, shall

check and verify that field documentation has been completed per this procedure and

other procedures referenced herein. All equipment must be operated according to the

manufacturer's specifications, including calibration and maintenance.

7.0 DECONTAMINATION

All equipment used in the sampling process shall be decontaminated prior to field use

and after field use. Decontamination procedures are presented in SOP-7 (Equipment

Decontamination). Personnel shall don appropriate personal protective equipment as

specified in the health and safety plan. Any investigation-derived waste generated shall

be managed in accordance with the procedures outlined in SOP-12 (Investigation

Derived Waste Management).

8.0 REFERENCES V /

Agency for Toxic Substances and Disease Registry. 2006. Asbestos Exposure and

Your Health.

US Geological Survey (USGS). 2006. National Field Manual for the Collection of Water-

Quality Data. U.S. Geological Survey Techniques of Water-Resource Investigations,

Book 9, Chapter A4. Collection of Water Samples. Available online at

http://water.usqs.qov/owq/FieldManual/chapter4/pdf/Chap4 v2.pdf



r SOP EPA-LIBBY-01
Revision # I

Date: March 2001

C

Prepared by:

Reviewed by:

U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION 8

STANDARD OPERATING PROCEDURE (SOP)
FOR THE SAMPLING OF ASBESTOS FIBERS IN AIR

(Author)

(Project Director)

Assurance Coordinator)

(Project Nwnager)

Date:

Date:

Date:

Date:

U Page 1 of 9



SOP EPA-LIBBY-01
Revision # 1

Date: March 2001

r

REVISION LOG

Revision Date

02/28/01

03/07/01

Reason for Revision

—
Further define pump calibration procedures.

Page 2 of 9



r SOP EPA-LIBBY-01
Revision # 1

Date: March 2001

PROCEDURAL SECTION

1.0 Scope and Applicability

This Standard Operating Procedure (SOP) provides a standardized method for sampling air to
measure the concentration of asbestos fibers. This SOP is applicable to any type of asbestos fiber
(amphibole, chrysotile) that may exist in air (either indoor or outdoor), and is applicable to both
personal and ambient air (referred as stationary air throughout this SOP) sampling techniques.
Filters collected in this way are suitable for examination by a variety of microscopic techniques,
including TEM, PCM, and SEM.

2.0 Summary of Method

This SOP is based on air sampling techniques described in EPA SOP 2015, ISO 10312, OSHA
Technical Manual, NIOSH 7400 and NIOSH 7402.

Air is drawn through a fine-pore filter in order to trap any suspended paniculate matter in the air,
f including suspended asbestos fibers and other mineralogic materials. The filters are then
V examined using an appropriate microscopic technique to observe, characterize and quantify the

number of asbestos fibers on the filter. The concentration of fibers in air is then calculated by
dividing the total number of fibers on the filter by the volume of air drawn through the filter.

3.0 Health and Safety Warnings

Asbestos fibers are hazardous to human health when inhaled. Exposure to excessive levels may
increase the risk of lung cancer, mesothelioma, and asbestosis. All personnel engaged in
collection of air samples in areas where asbestos fibers may be present must have adequate health
and safety training and must wear an appropriate level of personal protective equipment (PPE).
Refer to the Health and Safety Plan for further details.

4.0 Cautions

None, refer to Section 3.0.

5.0 Interferences

High levels of dust or other suspended particulates may clog or overload the filter and reduce the
ability to observe and characterize asbestos fibers on the filters. Precautions should be taken to
avoid any unnecessary sources of dust emissions or use of aerosol sprays. Sampling conditions

Page 3 of 9
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(flow rate, sampling time) should be adjusted accordingly to avoid filter overload.

6.0 Personnel Qualifications

Field personnel engaged in collection of filter cassettes must be trained in the proper use and
calibration of the air sampling equipment (as specified in this SOP), as well as proper methods for
data recording and sample handling. Additionally, all field personnel must maintain appropriate
and current training and/or certifications to meet all federal, state, and local regulations.

7.0 Apparatus and Equipment

Filter Cassettes

All samples will be collected on conductive filter holders consisting of 25-mm diameter, three
piece filter cassettes having a 50-mm long electrically conductive extension cowl. The cassette
shall be pre-loaded with a mixed cellulose ester (MCE) filter with pore size 0.8 urn. Use of the
O.S um pore size is recommended for all samples so that samples collected using a high volume
pump are comparable to samples collected with a low volume pump. The 0.8 um pore size filters
are used for samples collected with a low volume pump in order to decrease back-pressure and
increase flow rate.

To reduce contamination and to hold the cassette tightly together, seal the crease between the
cassette base and the cowl with a shrink band or adhesive tape. If particle deposition on the inside
of the cowl is observed, it may be necessary to ground the cowl to reduce static charge. This is
done by attaching one end of a length of flexible wire to the plastic cowl with a hose clamp and
attaching the other end of the wire to a suitable ground (e.g., a cold water pipe).

AirPumps

The sampling pump used shall provide a non-fluctuating airflow through the filter and shall
| maintain the initial flow rate within ± 10% throughout the sampling period.

A variety of different types of air pump may be used, depending on the flow rates that are
required to achieve the data quality objectives and desired analytical sensitivity of the project. In
general, the pump should be selected to deliver a flow rate that is as high as possible without
overloading the filter with dust or fibers. The minimum flow rate is 0.5 L/min, and rates up to 10
L/min may be appropriate in some cases.

For stationary air monitors, a high volume pump that operates on AC power is recommended.
For personal air sampling, either a portable high volume AC powered sampler or a low volume
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battery-operated pump are acceptable, depending on whether the activities of the individual are
impaired by the tethering imposed by the power cord needed for the high volume pump.

Tripod

For stationary air monitors, a tripod or other similar device is required to hold the filter cassette at
a specified elevation above the floor. As noted below, this will typically be a height that
represents the breathing zone (1.5-2 meters).

Spring Clips

For personal air monitors, the filter cassette is held in place using spring clips or other similar
devices.

Rotameter

A rotameter that has been calibrated to a primary calibration source is required to calibrate the air
flow rate at the start and the end of each sampling period. Due to its dependency on changes in
atmospheric pressure, the rotameter must be calibrated to a primary calibration source at the site
location (e.g., City of Libby) prior to sampling and re-calibrated on-site every week. Record
calibration and re-calibration to the primary standard in the field logbook.

Primary Calibration Source

A bubble buret or other primary calibration standard may be used to calibrate the rotameter.

Sample Labels

A pre-printed sheet of sampje labels (2 identical labels per sample number) is required. One label
should be attached to the filter cassette before the sample collection period begins, and the
matching label should be attached to the field data sheet that records relevant data on the sample
being collected,

Field Log Book

A field log book is required to record relevant information regarding the collection of samples
(location, time, unusual conditions or problems, etc.).

Field Data Sheet
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A personal air or stationary air monitoring field data sheet (as appropriate) is required to record
the relevant sampling information. Refer to the Phase 2 QAPP (EPA, March 2001) for the form.

8.0 Instrument Calibration

External calibration devices such as a bubble buret or a rotometer that have been calibrated to a
primary calibration source may be used to calibrate air flow rate prior to air sampling. The flow
rate must also be measured by the same method at die end of the sampling period.

8.1 Calibrating a Rotameter with an Electronic Calibrator (DrvCai)

• See manufacturer's manual for operational instructions.
• To set up the calibration train, attach one end of the tygon tubing to the outlet plug of the

rotameter; attach the other end of the tubing to the inlet plug on the pump. Another piece
of tubing is attached from the inlet plug of the rotameter to the outlet plug on the DryCal.
Rest or firmly stabilize the rotameter so that it is vertical (± 6°).
Attach an isolating load with a pressure drop of about 10 to 20 inches of water column in
series with a stable pump (a filter cassette of same Tot number as will be used for field
samples works well for this).
Turn the DryCal and sampling pump on.
Turn the flow adjust screw (or knob) on the pump until the desired flow rate is attained.
Record the DryCal flow rate reading and the corresponding rotameter reading in the field
logbook. The rotameter should be able to work within the desired flow range.
Perform the calibration three times until the desired flow rate of ± 5% is attained. Once at
the sampling location, a secondary calibrator (e.g., rotameter) may be used to calibrate
sampling pumps.

8.2 Calibrating an Air Pump with a Rotameter

A rotameter can be used provided it has been precalibrated to a primary calibration source at the
I site location (e.g., City of Libby). Three separate constant flow calibration readings should be
| obtained both before sampling and after sampling. The mean value of these flow rate
| measurements shall be used to calculate the total air volume sampled.

J Turn on the sampling pump and run for 5 minutes before performing calibration.
I • Remove the end plugs on the filter cassette. A cassette, representative of the lot planned
| for use in air sampling, must be used.
I To set up the calibration train, attach one end of the tygon tubing to the cassette base;
| attach the other end of the tubing to the inlet plug on the pump. Another piece of tubing
1 is attached from the cassette cap to the rotameter.
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Rest or firmly stabilize the flow meter so that it is vertical (± 6°~).
Turn the flow adjust screw (or knob) on the sampling pump until the center of the float
ball on the rotameter meets the flow rate value specified in the project plan.

9.0 Sample Collection

Apply one of the pre-printed adhesive labels to the filter cassette and apply the other to the field
data sheet for the sample.

Secure the filter cassette in the appropriate sampling location. For a fixed air monitor, this will
generally be at a height that represents the breathing zone of the potentially exposed population
(e.g., 1.5- 2 meters above the floor). For personal air monitoring, the cassette will typically be
placed on the lapel just below the face of the individual being monitored. For personal air
sampling for Scenarios 2 and 3 [Refer to Phase 2 QAPP (EPA March 2001)], secure the cassette
on the lapel of the dominant hand of the worker. The distance from the nose/mouth of the person
to the cassette should be about 10 cm. Secure the cassette on the collar or lapel using spring clips
or other similar devices. In all cases, orient the cassette so the open face of the cowel is pointing
downward to avoid any particles entering the filter by precipitation. Remove the protective cap
over the open face of the cowel and turn on the calibrated pump. Record the starting time, the
initial flow rate, and all other relevant sample data on the field data sheet for the sample. Store
covers and end plugs in a clean area (e.g., a closed bag or box) during the sampling period.

For sampling events lasting longer than 2 hours, in-field pump checks should be performed
approximately every 2 hours. These periodic checks should include the following activities:

Observe the sampling apparatus (filter cassette, pump, tripod, etc.) to determine
whether it's been disturbed.

Check the pusip to ensure it is working properly and the flow rate is stable at the
prescribed flow rate.

Inspect the filter for overloading and particle deposition. Inspect the filter using a
small flashlight Look for particle adhesion or deposition on the side of the
cassette and check the filter surface for accumulation of visible dust or smoke
particles. If particle deposition on the inside of the cowl is observed, it may be
accessary to ground the cowl to reduce static charge.

After the specified sampling period has elapsed, measure the ending flow rate and ending clock
time on the data sheet. Turn off the pump and remove the cassette from the pump. Attach and
secure a sample seal around each sample cassette in such a way as to assure that the end cap and
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base plug cannot be removed without destroying the seal. Tape the ends of the seal together since
the seal is not long enough to be wrapped end-to-end. Initial and date the seal.

10. Sample Handling and Preservation

Package the cassettes so they will not rattle during shipment nor be exposed to static electricity.
Place custody seals, dated and marked with the packager's signature, onto the shipping container.
Do not ship samples in polystyrene peanuts, vermiculite, paper shreds, or excelsior. Tape sample
cassettes to sheet bubbles and place in a container that will cushion the samples in such a manner
that they will not rattle. For additional shipping requirements, see the project plan.

Ship the sealed cassette to the analytical laboratory under proper chain of custody procedures.
No preservation of the cassette is required.

QUALITY CONTROL and QUALITY ASSURANCE

Pre-Proiect Filter ("Lot"*) Blanks

Before samples are collected, two cassettes from each filter lot of 100 cassettes should be
randomly selected and submitted for analysis. The lot blanks. will be analyzed for asbestos fibers
by the same method as will be used for field samples. The entire batch of cassettes should be
rejected if any asbestos fiber is detected on any filter.

Field Blanks

Blank samples are used to determine if any contamination has occurred during sample handling.
Prepare two blanks (from the sample lot used for field sampling) for the first 1 to 20 samples. For
sets containing greater than 28 samples, prepare blanks as 10% of the samples. Filter blanks
should be taken to a sampling location and prepared there. Remove the caps on the filter cassette
and bold the cassette open for about 30 seconds. Close and seal the cassette as described in
Section 9. Store blanks for shipment with the sample cassettes.
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide a standardized method for
collection of birds using mist nets for biological surveys, chemical analysis of tissues and/or
histopathological examination. This procedure will be used by USEPA Region 8 for the Remedial
Investigation work for Operable Unit 3 performed at the Libby Asbestos Superfund site.

This document focuses on methods and equipment that are readily available and typically applied
in collecting avian samples. It is not intended to provide an all-inclusive discussion of bird
collection methods. Specific sampling problems may require the adaptation of existing equipment
or design of new equipment. Such innovations shall be clearly described in the project-specific
sampling plan and approved by the Project Manager and the Quality Manager.

2.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated
with them. This list is not intended to be comprehensive and often additional personnel may be
involved. Project team member information shall be included in project-specific plans (e.g., work
plan, field sampling plan (FSP), quality assurance plan, etc.), and field personnel shall always
consult the appropriate documents to determine project-specific roles and responsibilities. In
addition, one person may serve in more than one role on any given project.

Project Manager: Selects site-specific sampling methods, sample locations, and constituents to
be analyzed with input from other key project staff.

Quality Control Manager: Overall management and responsibility for quality assurance and
quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,
performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Field Biologist: Implements the sampling program,
supervises other sampling personnel, and ensures compliance with SOPs and QA/QC
requirements. Prepares daily logs of field activities.

Sampling Technician (or other designated personnel): Assists the FTL, field biologist, or
engineer in the implementation of tasks. Performs the actual sample collection, packaging, and
documentation (e.g., sample label and log sheet, chain-of-custody record, etc).

3.0 EQUIPMENT

3.1 Mist Netting

• State and federal permits (recommended, but not required for samples collected under
Superfund)

• Equipment for clearing brush (bank blades, machetes, etc.)

SOP B1RD-LIBBY-OU3
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Mist nets and poles |
• Pole pounder (sledge hammer and bolt)
• Holding bags
• Pesola scale
• GPS unit
• Identification guides
• Supply box
• Crochet hook
• Field sample data sheet(s) for bird collection
• Field log book
• Ink pen
• Digital camera

3.2 Tissue Collection

• Powder free gloves
• Wide-mouthed plastic bottles of varying sizes with lids
• Container labels
• Scale
• Buffered 10% formalin solution
• Glass scintillation vials
• Alconox
• Reagent-grade nitric acid
• Squirt bottles f \
• Deionized water V '
• Scalpel
• Stainless dissecting forceps
• Stainless dissecting scissors
• Dissecting tray

] • Work lights (head or table mounted)
| • Permanent black ink pens
| • Field sample data sheet(s) for tissue collection
f • Field log book
j • Paper towels
j • Kimwipes

4.0 SAMPLE COLLECTION

4.1 Preparation

A scientific collection permit should be obtained from the appropriate federal or state agency.
Most states have permit information available on the internet. A natural heritage search for
threatened or endangered species should also be requested from the state. In addition, permission
from the landowner(s) must be received prior to trapping at the site or reference areas.
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4.2 Sampling Locations

The exact locations of the sampling areas and placement of trap lines should be made during an
initial field reconnaissance based on the identified habitats, terrain, access and other
considerations. Areas identified for small mammal trapping are described in the site-specific
sampling and analyses plan (SAP).

4.3 Targeted Species

The avian species targeted for collection are described in the site-specific SAP.

4.4 Sampling Method

This SOP is focused on the use of mist nets to capture birds. The use of mist nets for monitoring
bird populations is reviewed by Ralph and Dunn (2004). Mist netting is often used to identify
what species are present within a collection area as well as abundance. Mist nets are fine mesh
nets of differing gauge and length. The nets are made of thin "invisible" threads (1" squares) and
are mounted on wooden or aluminum poles at differing heights above the ground (Figure 1).

Most mist netting programs are focused on the collection of birds for diversity and abundance
information. For these studies, the method is less biased compared to census methods (visual
and/or auditory surveys) as it is not affected by the observer's skills at recognizing birds visually
and/or their auditory calls. The method also allows for the physical collection of birds for further
examination and banding (histopathology and tissue residues of contaminants). The method
collects more ground-foraging and non-singing birds compared to auditory and visual surveys and
misses some species such as aerial insectivores and raptors (Ralph and Dunn, 2004). Birds that
spend their time in the canopy (20-30 m) will rarely be caught in a 2 m high mist net, whereas
birds that spend all of their time within 2 m of the ground are likely to be caught frequently
(Remsen and Good, 1996).

Mist netting was selected for use at Libby OU3 based on the goals of the program to collect
ground foraging birds for the collection of tissues and the examination of histopathology and
asbestos residues. The collection of information on avian diversity and abundance would require a
much higher level of effort and more complex design. For example, the Monitoring Avian
Productivity and Survivorship (MAPS) which is a cooperative effort among public agencies,
private organizations, and individual bird ringers in North America that operates a network of over
500 constant-effort mist netting stations, recommends operating nets one day per 10-day period
during the breeding season (May to August) (MAPS 2008).

The recommended procedures for mist net type and set up (Section 4.4), number and placement
(Section 4.5) and monitoring (Section 4.6) are based on a review of Ralph and Dunn (2004) as
well as an available protocol from the U.S. Fish and Wildlife Service Upper Columbia Fish and
Wildlife Office in Spokane Washington and selected other publications.
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4.5 Mist Net Type and Set Up

For the Phase III sampling at Libby OU3 the following guidelines for mist net set up shall be
followed:

• The mist net should be 12 m long, 2.6 m high with 30 - 36 mm mesh with four tiers and
black tethered nylon net. The nets should be erected with the bottom of the lower shelf
touching the ground.

• The mist net poles should be made of galvanized steel or aluminum conduit. Each pole
should consist of one 5 foot section of %" diameter conduit and one 5 foot section of Vz"
diameter conduit.

• To set up the net, the large pole should be pounded into the ground between 4-6 inches
deep by placing a large bolt into the top of the conduit and pounding on the bolt with a
sledgehammer. Once the base is firmly in the ground, place the end loops of the mist net
over the base. The smaller pole should be inserted into the top of the larger pole to provide
8 to 9 feet of pole height to mount each end of the net. The extent of overlap between the
poles should be minimized to approximately 6 inches. To restrict the extent of overlap, a
small hole should be drilled in the lower pole and a small bolt inserted through the hole
prior to inserting the top pole. Spread the mist net loops evenly across the pole. Unfurl the
net and stretch it tight across the area where the net will be positioned. Mark the spot / '\
where the net stretches to and pound another pole base into the ground. Place the end V ^
loops of the mist net over the pole base, and insert the top portion of the pole. Spread the
mist net evenly up and down both poles.

4.6 Mist Net Placement and Operation

For the Phase III sampling at Libby OU3 the following guidelines for mist net placement shall be
followed:

• The nets should be placed against a dark background (usually dense vegetation) so that
they will not be visible to the birds.

• Photographs of the mist net and surrounding habitat will be recorded.

• Data on the habitat within the area will be recorded on the Avian Sampling Location Log
form.

• Five mist nets will be placed per sampling area set at 20 to 80 m apart.

• Locations of individual mist nets within the sampling area will be recorded using a hand-
held Global Positioning System (GPS) unit. The locations will also be sketched on the
Avian Sampling Location Log for or field log book.

%-
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• If nests of the target species are found, it will be acceptable to place nets such that the
nesting adults are captured when leaving or coming to the nest.

• Nets will be monitored from within 15 minutes of dawn and operated for five hours,
weather permitting. Nets will not be operated during times of rain.

• Nets should be set in an area where access and retrieval of birds is easy.

• Nets will only be operated at one location within a sampling area on one day only. Several
studies (Ralph and Dunn, 2004; MacArthur and MacArthur, 1974; Remsen and Good,
1996) suggest that operation of nets over consecutive days at the same location is not
effective in capturing more birds. Birds quickly learn to avoid the nets.

4.7 Net Monitoring and Collection of Birds

For the Phase III sampling at Libby OU3 the following guidelines for mist monitoring shall be
followed:

• Once nets are set they are checked regularly, at least once every 30 minutes. Nets should
not be set when ambient temperatures are below 0° C or above 27° C (80.5 Farenheight).

• No activity should take place near nets between net checks, and all captures should be
passive (no chasing or tape lures).

Data on the birds collected from each net will be recorded on the Avian Capture Log (Appendix
A). The birds collected will be labeled and numbered as follows:

o MN- -x-y
o MN- equals the sampling location number
o X is the unique net number (1 through 5)
o Y is the unique bird identification number

Removing birds from mist nets should be done with caution. The following guidelines shall be
followed:

• Care should be taken when removing birds from the net so as not to subject them to injury
and minimize stress. To remove a bird from the net, the field team should attempt to
determine from which direction the bird entered the net and remove it from that side.
Since birds generally fly into the net headfirst, usually the best method for removing the
bird from the net is in the reverse order: tail, feet, wings and the head. A crochet hook may
be useful in removing the net from around the bird.

• Some of the birds captured in the net will be sacrificed for the examination of gross
pathology (internal and external) and the collection of tissues for the examination of
histopathology and the measurement of asbestos residues. This is described in Section 5.0.
Birds targeted for this further analyses should be placed in a cloth holding bag.
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• Live birds not targeted for farther analysis should be released after recording
measurements as soon as possible.

4.8 Measurements on Birds Netted

After removing the bird from the net, data on species and condition of the bird should be recorded
on the Bird Collection Log form. When possible, age and sex (breeding status) should also be
noted. All members of the field team should be trained in techniques used to handle birds and to
identify bird species, age and sex, as well as make external examinations.

Photographs

All birds collected will be photographed and the photograph number recorded on the Bird
Collection Log form.

f"

The species is recorded by a common name abbreviation according to a standard list of four-letter
(English name) alpha codes compiled for the Institute for Bird Populations by Pyle and DeSante
(www.birdpop.org). The abbreviations for the target species at Libby OU3 are listed in the
following table.

Common name and Code
American robin
Common Yellowthroat
Flammulated Owl
House Wren
Killdeer
Nashville Warbler
Northern Flicker
Rock Wren
American Redstart
Spotted Towhee
Townsend's Solitaire
Warbling Vireo
Western Bluebird
Winter Wren
American Three-toed Woodpecker

Black-backed Woodpecker
Black-capped Chickadee

Brown Creeper
Chestnut-backed Chickadee

Downy Woodpecker
Golden-crowned Kinglet
Orange-crowned Warbler

Pileated Woodpecker
Pygmy Nuthatch

Red-breasted Nuthatch
Ruby-crowned Kinglet

AMRO
COYE
FLOW
HOWR
KILL

NAWA
NOFL
ROWR
AMRE
SPTO
TOSO
WAVI
WEBL
WIWR
ATTW

BBWO

BCCH
BRCR

CBCH

DOWO
GCKI

OCWA
PIWO

PYNU

RBNU
RCK1

o
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Common name and Code
Townsend's Warbler
Chipping Sparrow

Common Redpoll
Pine Siskin
Mourning Dove
Ruffed Grouse
Spruce Grouse

TOWA

CHSP

CORE
PI SI

MODO
RUGR
SPGR

Sex

Information on the sex should be recorded for each bird where possible. Techniques for
determining the sex of a bird is dependent upon species. In general, birds may be sexed based on
variation in plumage, size or behavior. Some species of birds can be sexed based on reproductive
structures such as a brood patch in females or a cloacal protuberance in males. If sex can be
determined it should be recorded on the Bird Collection Log Form. Sexing guidelines for some
species can be found online at http://www.migrationresearch.org/mbo/id/idlibrary.html.

Age

There is no standard method for aging birds collected in the field. Guidelines for aging birds
come from findings of banding studies that have followed banded birds from nestlings to adults.
For the most part, the wing provides the most information about age based on molting of the
primary and secondary coverts. A bird can be classified as juvenile (ju\), hatchling year (HY),
after hatchling year (AHY), second year (SY), after second year (ASY), and in some cases, third
year (TY) and after third year (ATY). As part of the Libby OLD sampling effort for analyzing
asbestos in bird tissues, it is important to collect older birds for tissue analysis to gain a better
understanding of the effects following potential long term exposure to asbestos particles.
Unfortunately, most bird species cannot be reliably aged beyond "after-second-year". However,
most birds demonstrate slow aging rates and long life spans relative to their body size (Holmes
and Ottinger, 2005) indicating that adult birds captured during Phase II sampling efforts will most
likely range in ages of at least three to five years up to potentially 10 or more years of age
depending on the species (Holmes and Ottinger, 2005; USGS 2007). If age can be determined it
should be recorded on the Bird Collection Log Form. Aging guidelines for some species can be
found online at http://www.migrationresearch.org/mbo/id/idlibrary.html.

Gross External Pathology

All birds collected will be examined for any external signs of abnormalities and/or parasites. The
following may be included in the gross external examination: examination of body surface and
denote as normal or abnormal. The bird should be examined for general appearance, feathering,
pigmentation of skin and shanks, physical injuries, facial tissues, eyes, feces, nasal and respiratory
discharges, respiration, gait, leg/join deformities and external parasites (Butcher and Miles 1993).
The examination results will be recorded on the bird collection log form. Birds not identified for
collection of tissue samples will be released.

Handling of Birds for Gross Necropsy and Tissue Sample Collection
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Birds identified for the collection of tissue samples will be placed in collection bags (canvas, i
cloth) will be transported from the collection site to a nearby location where the collection of
tissue samples will be completed. The collection of tissues will be made as soon as possible
within hours of collection.

5.0 SAMPLE PREPARATION AND ANALYSIS

A subset of the birds collected will be sacrificed for the examination of gross and microscopic
lesions in the lungs, air sac, gastrointestinal tract, and kidney. The following targets are identified
for histopathology examination:

The following sections describe analyses of biological parameters, tissue contaminant analyses,
and histopathology.

5.1 Measuring bird body weights

Due to stress to captured birds, only birds targeted for tissue analysis will be weighed. The bird
can be weighed using a Pesola scale. The bird should be placed into a cloth holding bag. Body
weight can be collected away from the bird capture location. The bag used to the hold the bird for
weighing should be tared from the scale weight prior to placing the bird into the bag. All
members of the processing staff should be trained in techniques to handle birds and make weight
measurements. Inconsistencies in the way these measurements are taken can lead to errors.

5.2 Gross Bird Necropsy f |

A gross necropsy may be completed in the field in birds sacrificed for further external and/or
internal examination and/or the collection of tissue samples (described in Section 6.3). These
procedures are based on the U.S. Fish and Wildlife Service SOP 1019.3766, and U.S. Geological
Society's (USGS) Field Manual of Wildlife Diseases (USGS, 1999). The general steps for bird
necropsy include:

• When handling birds for necropsy, the primary consideration should be personal safety.
Field personnel should be trained in techniques to handle birds in a manner to minimize
potential transfer of wildlife diseases. Powder free gloves should be worn at all times as
well as protective clothing (e.g. protective suits, coveralls) and rubber boots.

• Birds should be euthanized by pressure on the sternum before being examined. Birds are
then wetted with water.

• Depending on the size of the bird, examination of external and internal features should be
done with the unaided eye or with a dissecting microscope, whichever is appropriate.

• Examine the body surface of the bird, and denote as normal or abnormal.

• Document presence of lesions on body surface, whether lesions are open or closed, and
location of any such lesions.
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• Begin the dissection by placing the dead bird on its back in a dissecting tray. Along the
blow on the breast of the bird to expose the unfeathered area along the sternum. Spray
wateron this area to dampen the feathers. Cut the skin from the posterior region of the
sternum to the abdomen with a scalpel. Be careful not to penetrate the body cavity,
particularly the abdominal region. Continue the skin incision to the vent at the base of the
bill. Use your fingers to reflect the skin away from the next, breast, and abdominal areas to
expose the breast muscle. Cut the musculature with dissecting scissors at the edge of the
breast muscles. Insert the thumb of one gloved hand into the incision along the midpoint
of the sternum and apply a slight pressure upwards. With dissecting scissors in the other
hand, carefully cut through the ribs extending the cut on each side of the breast through the
area of the wishbone. Gently separate the breastplate from the carcass; use scissors to
sever any connections and expose the air sacs. If possible obtain a tissue sample of the air
sac. It may be possible to identify the air sac tissue only after the chest cavity is first
opened.

• Examine the organs for color, size (swelling), and other gross abnormalities including the
presence of macroscopic lesions, nodules or plaques.

• Record observations on the FSDS sheet.

5.3 Tissue Sample Preparation

The air sac, lung, gastrointestinal tract and kidney will be removed and portions of the tissues will
be sent for histopathology examination and the analysis of asbestos levels by Transmission
Electron Microscopy (TEM). A FSDS should be completed for each tissue sample processed.
Sampling location, tag number, date, species, and data on the specimen metrics described below
should be recorded. For each tissue collected one half will be preserved for histopathological
examination and the second half will be preserved for asbestos tissue burden analyses. For each
tissue sample collected for histopathology examination, the sample will be placed in a plastic or
glass container in a volume of 10% buffered formalin solution equal to at least 10 times the tissue
volume to ensure adequate preservation. For each sample collected for asbestos tissue burden, the
sample will be first weighed to obtain a wet weight and then placed in a glass scintillation vial and
maintained and shipped on ice.

Procedures for tissue sample collection and preparation are described below.

• Tissue sample labels indicating the station from which the bird was collected, the sample
number assigned to the bird, the type of tissue collected, the date of sample collection, and
the type of analysis specified should be affixed to all tissue collection containers for proper
identification.

• Wear powder-free gloves for labeling and handling of vials, and for the dissection
procedure. All wide-mouth plastic collection bottles need to be labeled and preweighed
before collecting tissue samples. Ensure the balance is level with a stable zero (no sample
or vial). Plastic bottles used for tissue specimens should have a wide mouth and threaded
caps for secure closure. Plastic bottles eliminate the potential breakage problems. All
handling of vials must be with gloved hands.
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• Plastic containers should be filled with 10% buffered formalin solution at a volume of 10

times the tissue volume to ensure proper fixation. Formalin is classified as hazardous and
the field team should take appropriate measures to prevent skin contact or vapor inhalation.

• Dissecting tools will be dedicated to specific procedures. Dissecting tools used to expose
the internal organs will not be used to remove tissues. Dissection tools should be
decontaminated prior to each use as described in Section 6.4.

• The histopathology laboratory selected will be consulted as to the size of the tissues
submitted for histopathology. When collecting tissues, the field team should place one half
of the tissue in a container for histopathology and one half in a container for asbestos tissue
residue analyses.

• Species variation may results in some differences in the appearance and relative size of
particular organs and tissues, but their location will be similar among species.

• When dissecting tissues the field team should be careful not to squeeze or distort tissues
with forceps.

• Gastrointestinal Tract. To remove the GI tract, first tie off the GI tract near the throat
area to prevent content from leaking out. Cut off the esophagus above the tied-off area and
gently remove the entire GI area. The GI tract should be opened prior to fixation.
Segments set aside for histopathology are best if/a" to 1" long (Butcher and Miles 1993). f j
The GI tract should be divided into five sections: esophagus, crop, stomach, small
intestine and large intestine.

• Lungs. The lungs of birds are relatively small organs. Look for two flattened structures
pressed against the ribs and lying on either side of the vertebral column.

• Air sacs. The air sacs extend out from the lungs. There should be a pair of abdominal,
two pairs of thoracic, one pair of subscapular, one auxiliary pair, and one cervical pair.
The sacs squeeze into any available space between the other internal organs. If possible,
dissect out the air sacs and place them into labeled, preweighed plastic containers. The
first attempt to obtain air sac tissue is when the chest cavity is first opened. It may be
difficult to excise the air sacs, as most will be deflated.

• Kidneys. Along the dorsal wall of the body cavity lie the large, lobed kidneys of the
urinary tract.

• Gross Lesions. If any lesions are noted, collect separate tissues samples for microscopic
examination and other analyses. Cut a thin (1/8" - %") section of tissue that includes all or
portions of the lesion and adjacent apparently healthy tissue. Use caution not to crush
tissue in or around the lesion. Place the tissue sample in a volume of 10% buffered
formalin solution in a wide-mouth plastic bottle equal to at least 10 times the tissue volume
to ensure adequate preservation.
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• Carcass. What remains of the animal after all tissue samples have been removed will be
preserved in a volume of 10% buffered formalin solution in a wide-mouth plastic bottle
equal to at least 10 times the tissue volume to ensure adequate preservation. The carcass
sample will be archived.

• Make certain that the containers are labeled and properly sealed to prevent leakage during
transport.

• Pack the containers for shipping to minimize jarring the containers during shipment.
Check with local couriers regarding current requirements or restrictions for shipment of
formalin.

• Extreme temperatures can alter tissue characteristics, making tissues unsuitable for
analysis. Exposure of dead specimens to extreme cold can cause tissue to freeze, making
histopathological analysis difficult. Extreme heat can cause rapid decomposition of tissue.
Samples should be labeled and shipped following procedures outlined in the Sample
Documentation and Sample Packaging and Shipping SOPs.

5.4 Equipment Decontamination

If dedicated sample equipment is not used, prior to each use with another bird, all dissecting tools
and trays contacting bird tissue must be cleaned. The solutions for cleaning are based on the
cleaning procedure described by the U.S. Fish and Wildlife Service in SOP 1019.3766. These
solutions include a weak alkanox soap solution, 5% nitric acid solution, and deionized water, all in
squirt bottles. The weak alkanox soap solution is sprayed on the tool and the edges of the tool are
gently scrubbed with a kimwipe. The tool is sprayed with deionized water to wash soap off. The
tool is rinsed with nitric acid solution, then rinsed with deionized water and placed back onto a
clean kimwipe at the dissecting area.

The alkanox solution should be made in one liter increments by placing approximately one gram
of alkanox in the prelabeled bottle, and diluting with tap water. The nitric acid solution is also
made in one liter increments by filling the bottle 50% full with deionized water, adding 50 ml of
reagent-grade concentrated nitric acid, then filling the bottle to the neck with deionized water. DO
NOT add acid first, a violent reaction will results when the deionized water is added. Any spent
wipes, paper towels, or other decontamination waste materials must be disposed or stored properly
as investigation-derived waste.

5.5 Histopathology

Samples collected and preserved for histopathology should be transported to a laboratory qualified
and experienced in performing hispathology examination of tissues. The histopathology
laboratory will be responsible for further fixation and preparation of samples for histopathological
examination.
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5.6 Tissue Residue t

Samples collected and preserved for asbestos residue analyses will be transported to a Libby
approved analytical laboratory.

6.0 QUALITY ASSURANCE AND QUALITY CONTROL

All specimens shall be documented in a chain-of-custody form shall be completed according to
SOP #9, Chain of Custody Procedures. A bird collection log (Appendix A) will be completed as
well as a field sampling data sheet (FSDS) for each specimen collected, preserved and shipped for
either histopathology or tissue burden analyses. Each sample must be kept in its own sampling
jar, on which is written the index ID, initials of the field personnel collecting the sample, and
collection date and time. A bound field logbook must be maintained by field personnel to record
daily activities. Deviations from this sampling plan should be noted in the field notebook, as
necessary. Separate entries should be made for each trap location checked.

Field Duplicates

For asbestos tissue burden a duplicate tissue should be collected at a frequency of one per 10
tissue samples. The tissue duplicate will be collected from the same animal and tissue type.

Field Blanks

In order to understand if asbestos is introduced into tissue samples as a result of handling, / \
dissection, and collection of the tissue samples, two types of blanks will be collected. The first V /
blank will be an empty container that opened to the handling environment and then shipped with
the tissue samples. The second blank will be a tissue blank. This will be a container with a small
portion of liver or beef that is obtained from a grocery store. The tissue blank will be collected in
the same manner as the tissues from the collected mammals. Tissue blanks should be collected at
a rate of 1 per 20 tissue samples.

7.0 DECONTAMINATION AND HEALTH AND SAFETY

All equipment used in the sampling process shall be decontaminated prior to field use and between
sample locations. Decontamination procedures are presented in SOP-7. Personnel shall don
appropriate personal protective equipment as specified in the health and safety plan. Any
investigation-derived waste generated in the sampling process shall be managed in accordance
with the procedures outlined in SOP-12.

All field crew members will conduct sampling in accordance with the appropriate level of health
and safety training required by their parent organization.
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TECHNICAL STANDARD OPERATING PROCEDURE f
_ BENTHIC MACROINVERTEBRATE SAMPLING & PROCESSING _

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide a standardized method for

sampling the benthic population at Libby OU3. This protocol summarizes the USEPA Rapid

Bioassessment Protocol III (RBP III) for benthic macroinvertebrates (USEPA, 1999). RBP III utilizes the

systematic field collection and analysis of major benthic taxa, and can detect subtle degrees of impairment

at potentially contaminated sites. Discrimination of four levels of impairment should be possible with this

assessment. The SOP also provides a second method for sampling macroinvertebrates to be completed

concurrently with the RBP III samples. This method is based on those used by the US Forest Service in

the Kootenai National Forest.

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in sediment sampling must follow health and safety protocols described in the

health and safety plan. Asbestos fibers are thin and long fibers so small that they cannot be seen by the

naked eye. Asbestos fibers are easily inhaled when disturbed and when embedded in the lung tissue can

cause health problems. Significant exposure to asbestos increases the risk of lung cancer, mesothelioma,

asbestosis (non-cancerous lung disease), and other respiratory diseases (ATSDR, 2006).

3.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated with

them. This list is not intended to be comprehensive and often, additional personnel may be involved.

Project team member information will be included in project-specific plans (e.g., work plan, field

sampling plan, quality assurance plan, etc.), and field personnel will always consult the appropriate

documents to determine project-specific roles and responsibilities. In addition, one person may serve in

more than one role on any given project.

Project Manager: Selects site-specific field sampling program with input from other key project

staff, and applicable oversight agencies.
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Quality Control Manager: Overall management and responsibility for quality assurance and

quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,

performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Biologist, or Ecologist: Implements the sampling program,

supervises other sampling personnel, and ensures compliance with SOPs and QA/QC

requirements. Prepares daily logs of field activities.

Sampling Technician (or other designated personnel): Assists the FTL and/or biologist or

ecologist in the implementation of tasks. Performs the actual sample collection, packaging, and

documentation (e.g., sample label and log sheet, chain-of-custody record, etc).

4.0 EQUIPMENT

x 4.1 Field Sampling

• D-frame dip net - 0.3 m2 "D"-shaped net (500um nytex screen) where the net attaches to a long

pole. Net is cone-shaped for capture of organisms.

• Kick-net - 1 m2 net (500um nytex screen) attached to 2 poles, which functions in a similar manner

to a fish kick seine.

• Surber sampler - 12 by 12 inch square sampling grid with attached 250 micron nytex mesh net.

• Collection containers - wide-mouth bottles (500 to 1,000 ml capacity).

• Gloves - for personal protection and to prevent cross-contamination of samples. May be plastic or

latex; should be disposable and powderless.

• Field notebook - a bound book used to record progress of sampling effort and record any
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TECHNICAL STANDARD OPERATING PROCEDURE (
BENTHIC MACROINVERTEBRATE SAMPLING & PROCESSING

problems and field observations during sampling.

• Three-ring binder book- to store necessary forms used to record and track samples collected at the

site. Binders will contain the Benthic Macroinvertebrate Field Data Sheet, Physical

Characterization/Water Quality Field Data Sheet, and sample labels.

• Permanent marking pen - used to label samples and to record information in field logbooks and

data sheets.

• Sieve Buckets - with 500um mesh. Must have 10-12 liter capacity.

• Forceps - to pick organisms from mesh screens and collection nets.

• 95% Ethanol - to preserve samples for analysis.

• Trash Bag - used to dispose of gloves and any other non-hazardous waste generated during i j!

sampling.

4.2 Laboratory Equipment and Supplies

• log-in sheet for samples

• standardized gridded pan (30cm x 36cm) with approximately 30 grids (6cm x 6cm)

• 500 micron sieve

• forceps

• white plastic or enamel pan (15cm x 23cm) for sorting

• specimen vials with caps or stoppers

• sample labels

• benthic macroinvertebrate laboratory bench sheet

• dissecting microscope for organism identification

• fiber optics light source

OU3 BMI LIBBY SOP
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• compound microscope with phase contrast for identification of mounted organisms (e.g., midges)

• 70% ethanol for storage of specimens

• appropriate taxonomic keys

5.0 METHOD SUMMARY

Benthic macroinvertebrates are collected using two separate methodologies resulting in two separate

samples per sampling location.

Surber Net Sample Collection. Benthic macroinvertebrates are first collected in a quantitative manner

using a Surber net with a 250 micron mesh net. Three samples are collected and composited to form a

single sample with an area of 0.279 square meters per sample. Samples are collected by disturbing the are

within the square sampling frame by hand and scrubbing individual substrate particles within the square

sampling area and allowing the invertebrates and detritus to was downstream into the net.

Rapid Bioassessment Sample Collection. In an area upstream of the collection area using the surber

sampler, benthic invertebrates are collected systematically from all available in-stream habitats by kicking

the substrate or jabbing with a D-frame dip net. A total of 20 jabs (or kicks) are taken from all major

habitat types in the reach, resulting in sampling approximately 3.1m2 of habitat. An organism-based

subsample (usually 100, 200, 300, or 500 organisms) is sorted in the laboratory and identified to the

lowest practical taxon, generally genus or species.

6.0 SAMPLING PROCEDURES

6.1 Habitat Types

The following major stream habitat types are colonized by macroinvertebrates and generally support

macroinvertebrate diversity in stream ecosystems. Some combination of these habitats are sampled using

the specified methods for sampling benthic macroinvertebrates.
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Cobble (hard substrate'l - In many high-gradient streams, this habitat type will be dominant. Sample

shallow areas with coarse (mixed gravel, cobble or larger) substrates by holding the bottom of the dip net

against the substrate and dislodging organisms by kicking the substrate for 0.5 m upstream of the net.

Snags - Snags and other woody debris that have been submerged for a relatively long period (not recent

deadfall) provide excellent colonization habitat. Sample submerged woody debris by jabbing in

medium-sized snag material (sticks and branches). The snag habitat may be kicked first to help dislodge

organisms, but only after placing the net downstream of the snag. Accumulated woody material in pool

areas are considered snag habitat. Large logs should be avoided because they are generally difficult to

sample adequately.

Vegetated banks - When lower banks are submerged and have roots and emergent plants associated with

them, they are sampled in a fashion similar to snags. Submerged areas of undercut banks are good

habitats to sample. Sample banks with protruding roots and plants by jabbing into the habitat. Bank

habitat can be kicked first to help dislodge organisms, but only after placing the net downstream.

Submerged macrophvtes - Submerged macrophytes are seasonal in their occurrence and may not be a

common feature of many streams, particularly those that are high-gradient. Sample aquatic plants that are

rooted on the bottom of the stream in deep water by drawing the net through the vegetation from the

bottom to the surface of the water (maximum of 0.5m each jab). In shallow water, sample by bumping or

jabbing the net along the bottom in the rooted area, avoiding sediments where possible.

Sand (and other fine sediment) - Usually the least productive macroinvertebrate habitat in streams, this

habitat may be the most prevalent in some streams. Sample banks of unvegetated or soft soil by bumping

the net along the surface of the substrate rather than dragging the net through soft substrates; this reduces

the amount of debris in the sample.

6.2 Sampling Reach and General Procedures

A 100m reach that is representative of the characteristics of the stream should be selected. Whenever
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possible, the area should be at least 100m upstream from any road or bridge crossing to minimize its

effect on stream velocity, depth and overall habitat quality. If a 100m reach is not available for

sampling, a standard number of stream widths can be used to measure the stream distance. For example,

the EPA's Environmental Monitoring and Assessment Program (EMAP) uses a standard of 40 stream

widths for sampling. This approach allows variation in the length of the reach, based on the size of the

stream.

Before sampling, complete the physical/chemical field sheet to document site description, weather

conditions, and land use. After sampling, review this information for accuracy and completeness. Record

the percentage of each habitat type in the reach. Note the sampling gear used, and comment on conditions

of the sampling, e.g., high flows, treacherous rocks, difficult access to stream, or anything that would

indicate adverse sampling conditions. Document observations of aquatic flora and fauna. Make

qualitative estimates of macroinvertebrate composition and relative abundance as a cursory estimate of

ecosystem health and to check adequacy of sampling.

I , Draw a map of the sampling reach or stream widths on the Libby OU3 ecological study sheet. This map

should include in-stream attributes (e.g., riffles, falls, fallen trees, pools, bends, etc.) and important

structures, plants, and attributes of the bank and near stream areas. Use an arrow to indicate the direction

of flow. Indicate the areas that were sampled for macroinvertebrates, with each sample identification

number on the map. Use a hand-held GPS for latitude and longitude determination of the furthest

upstream and downstream points of the sampling reach according to OU3 SOP 11.

6.3 Sample Collection of Community Samples

6.3.1 Surber Net Collection

Benthic macro invertebrates are first collected in a quantitative manner using a Surber net with a 250

micron mesh net. Surber net collections are made in riffle areas. Three samples are collected and

composited to form a single sample with an area of 0.279 square meters per sample. Samples are

collected by disturbing the are within the square sampling frame by hand and scrubbing individual
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substrate particles within the square sampling area and allowing the invertebrates and detritus to was

downstream into the net.

Transfer the sample from the net to the sample containers) and preserve in enough 95% ethanol to cover

the sample. Forceps may be needed to remove organisms from the dip net. Place a sample identification

label that includes date, stream name, sampling location, and collector name into the sample container.

The outside of the container should include the same information and the words "preservative: 95%

ethanol". If more that one container is needed for a sample, each container label should contain all the

information for the sample and should be numbered (e.g., 1 of 2, 2 of 2, etc.). This information will be

recorded in the "Sample Log" at the biological laboratory. Complete the top portion of the Benthic

Macroinvertebrate Field Data Sheet.

6.3.2 Rapid Bioassessment Sample

The Rapid Bioassessment Sample is collected in wadable waterbodies (eg: streams, rivers) using a kick-

net or dip net. Begin sampling at the downstream end of the reach and proceed upstream. A total of 20 / \

jabs or kicks will be taken over the length of the reach; a single jab consists of forcefully thrusting the net

into a productive habitat for a linear distance of 0.5m. A kick is a stationary sampling accomplished by

positioning the net and disturbing the substrate for a distance of 0.5m upstream of the net.

Different types of habitat are sampled in approximate proportion to their representation of surface area of

the total macroinvertebrate habitat in the reach. For example, if snags comprise 50% of the habitat in a

reach and riffles comprise 20%, then 10 jabs are taken in snag material and 4 jabs are taken in riffle areas.

The remainder of the jabs (6) are taken in any remaining habitat type. Habitat types contributing less than

5% of the stable habitat in the stream reach are also sampled. In this case, the remaining jabs are

allocated proportionately among the predominant substrates. The number of jabs taken in each habitat

type are recorded on the Benthic Macroinvertebrate Field Data Sheet.

The jabs or kicks collected from the multiple habitats are composited to obtain a single homogeneous

sample. Every 3 jabs (more often if necessary) wash the collected material by running clean stream water

OU3 BMI L1BBY SOP
Rev. No. 0

Date: September 15, 2008
Page 7



r TECHNICAL STANDARD OPERATING PROCEDURE
BENTHIC MACROINVERTEBRATE SAMPLING & PROCESSING

through the net two to three times, being careful to retain the sample inside the net. If clogging does

occur, discard the material in the net and redo that portion of the sample in the same habitat type but in a

different location. Remove large debris after rinsing and inspecting it for organisms; place any organisms

found into the sample container. Do not spend time inspecting small debris in the field.

Transfer the sample from the net to sample container(s) and preserve in enough 95% ethanol to cover the

sample. Forceps may be needed to remove organisms from the dip net. Place a sample identification

label that includes date, stream name, sampling location, and collector name into the sample container.

The outside of the container should include the same information and the words "preservative: 95%

ethanol". If more that one container is needed for a sample, each container label should contain all the

information for the sample and should be numbered (e.g., 1 of 2, 2 of 2, etc.). This information will be

recorded in the "Sample Log" at the biological laboratory. Complete the top portion of the Benthic

Macroinvertebrate Field Data Sheet.

6.3 Habitat Assessment

A habitat assessment is completed after sampling of the benthic community. The information is recorded

the Habitat Assessment Field Data Sheet. The habitat assessment should be conducted with at least 2

team members. Habitat Assessment data should also be recorded in a spreadsheet.

6.4 Laboratory Processing for Community Samples

Macroinvertebrate samples are processed in the laboratory under controlled conditions. Aspects of

laboratory processing include subsampling and sorting, identification of organisms and calculation of

metrics. All samples are dated and recorded in the Sample Log upon receipt by laboratory personnel. All

information from the sample container label must be included on the sample log sheet. If more than one

container was used, the number of containers should be indicated as well. All samples should be sorted in

a single laboratory to enhance quality control.
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6.4.1 Subsampling and Sorting

Subsampling and sorting are completed using procedures according to sample collection type. The surber

samples and rapid bioassessment samples are subsampled and sorted according to the following

procedures.

Surber Sample

The general procedures are those used by the U.S. Forest Service in the Kootenai National Forest.

Samples are sub-sampled if the sample appears to contain more than 600 organisms. Sub-samples were

obtained by pouring the sample into an appropriate diameter 250 micron sieve, floating this material by

placing the sieve within an enamel pan partially filled with water and leveling the material within the

sieve. The sieve is then removed from the water pan and the material within the sieve is divided into

equal parts. One side of the sieve is then randomly chosen to be processed and the other side is set aside.

The sieve is then placed back in the enamel pan an the material in the sieve again leveled and split in half.

( \
I

is then placed into a petri dish and all organisms are removed under a dissecting microscope at 10-30

power. Additional sub-samplesare taken until at least 600 organisms are removed. All organisms within

a sub-sample are removed. During the sorting process the organisms are separated into Orders. When the

sorting of the sub-samples is completed, the entire sample is spread throughout a large white enamel pan

and searched for 10 minutes to remove any taxa that might not have been picked up during the initial

sorting process. The object6ive of this "big/rare" search is to provide a more complete taxa list by finding

rarer taxa that may have been excluded during the sub-sampling process. These rarer bugs are placed into

a separate vial and tracked separately from the bugs removed during the sub-sampling process.

Rapid Bioassessment Sample

The Rapid Bioassessment Protocol III uses a fixed-count approach to Subsampling and sorting the

organisms from the sample matrix of detritus, sand, and mud. The following protocol is based on a

200-organism subsample, but it could be used for any subsample size (100, 300, 500, etc.). The
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subsample is sorted and preserved separately from the remaining sample for quality control checks.

Prior to processing any samples in a lot (i.e., samples within a collection date, specific watershed, or

project), complete the sample log-in sheet to verify that all samples have arrived at the laboratory, and are

in proper condition for processing. The following steps are specified in USEPA (1999).

1. Prior to processing any samples in a lot (i.e., samples within a collection date, specific watershed,

or project), the sample log-in sheet is completed to verify that all samples have arrived at the

laboratory, and are in proper condition for processing.

2. The sample is thoroughly rinsed in a 500um mesh sieve to remove preservative and fine

sediment. Large organic material (whole leaves, twigs, algal or macrophyte mats, etc.) not

removed in the field are rinsed, visually inspected, and discarded. If the samples are preserved in

alcohol, it is necessary to soak the sample contents in water for about 15 minutes to hydrate the

benthic organisms, which will prevent them from floating on the water surface during sorting. If

the sample is stored in more than one container, the contents of all containers for a given sample

are combined at this time. The sample is gently mixed by hand while rinsing to make

homogeneous.

3. After washing, the sample is spread evenly across a pan marked with grids approximately 6cm x

6cm. On the laboratory bench sheet, the presence of large or obviously abundant organisms are

noted but they are not removed from the pan.

4. A random numbers table is used to select 4 numbers corresponding to squares (grids) within the

gridded pan. All material (organisms and debris) is removed from the four grid squares, and is

placed into a shallow white pan with a small amount of water added to facilitate sorting. If

there appear (through a cursor)' count or observation) to be 200 organisms ± 20% (cumulative of

4 grids), then subsampling is complete.
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Any organism that is lying over a line separating two grids is considered to be on the grid

containing its head. In those instances where it may not be possible to determine the location of

the head (worms for instance), the organism is considered to be in the grid containing most of its

body.

If the density of organisms is high enough that many more than 200 organisms are contained in

the 4 grids, the contents of the 4 grids are transferred to a second gridded pan. Randomly select

grids for this second level of sorting as was done for the first, sorting grids one at a time until 200

organisms ± 20% are found. If picking through the entire next grid is likely to result in a

subsample of greater than 240 organisms, then that grid may be subsampled in the same manner

as before to decrease the likelihood of exceeding 240 organisms. That is, the contents of the last

grid are spread into another gridded pan. Grids are picked one at a time until the desired number

is reached. The total number of grids for each subsorting level are noted on the laboratory bench

sheet.

5. The sorted debris residue in stored in a separate container. The sample is labeled with words f j

including "sorted residue" in addition to all prior sample label information and preserve in 95%

ethanol. The remaining unsorted sample debris residue is saved in a separate container labeled

"sample residue"; this container should include the original label. Samples are stored until the

laboratory is instructed to discard them.

6. The sorted 200-organism (±20%) subsample is placed into glass vials, and preserved in 70%

ethanol. The vials are labeled with the sample identifier or lot number, date, stream name,

sampling location and taxonomic group. If more than one vial is needed, each are labeled

separately and numbered (e.g., 1 of 2, 2 of 2). For convenience in reading the labels inside the

vials, the labels are inserted left-edge first. If identification is to occur immediately after sorting,

a Petri dish or watch glass can be used instead of vials.

7. Midge (Chironomidae) larvae and pupae should be mounted on slides in an appropriate medium

(e.g., Euperal, CMC-9); slides should be labeled with the site identifier, date collected, and the
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first initial and last name of the collector. As with midges, worms (Oligochaeta) are also be

mounted on slides and should be appropriately labeled.

8. Fill out header information on Laboratory Bench Sheet (Attachment 2). Also check subsample

target number. Complete back of sheet for subsampling/sorting information. Note number of

grids picked, time expenditure, and number of organisms. If QC check was performed on a

particular sample, person conducting QC should note findings on the back of the Laboratory

Bench Sheet. Calculate sorting efficiency to determine whether sorting effort passes or fails.

9. Record date of sorting and slide monitoring, if applicable, on Log-in Sheet (Attachment 1) as

documentation of progress and status of completion of sample lot.

Ten percent of the sorted samples in each lot should be examined by laboratory QC personnel or a

qualified co-worker as specified in USEPA (1999). (A lot is defined as a special study).

^ As an improvement to the mechanics of the technique, a sorting tray may be used that is designed with

two parts, a rectangular plastic or plexiglass pan (36cm x 30cm) with a rectangular sieve insert. The

sample is placed on the sieve, in the pan and dispersed evenly. When a random grid(s) is selected, the

sieve is lifted to temporarily drain the water. A "cookie-cutter" like metal frame 6cm x 6cm is used to

clearly define the selected grid; debris overhanging the grid may be cut with scissors. A 6cm flat scoop is

used to remove all debris and organisms from the grid. The contents are then transferred to a separate

sorting pan with water for removal of macroinvertebrates. These modifications have allowed for rapid

isolation of organisms within the selected grids and easy removal of all organisms and debris within a

grid while eliminating investigator bias.

6.4.2 Identification of Macroinvertebrates

Organisms are to be identified to the lowest practical level (generally genus or species) by a qualified

taxonomist using a dissecting microscope. Each taxon found in a sample is recorded and enumerated in a

laboratory bench notebook and then transcribed to the laboratory bench sheet for subsequent reports. Any
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difficulties encountered during identification (e.g., missing gills) are noted on these sheets.

Labels with specific taxa names (and the taxonomist's initials) are added to the vials of specimens by the

taxonomist. (Note that individual specimens may be extracted from the sample to be included in a

reference collection or to be verified by a second taxonomist.) Slides are initialed by the identifying

taxonomist. A separate label may be added to slides to include the taxon (taxa) name(s) for use in a

voucher or reference collection.

The identity and number of organisms are recorded on the Laboratory Bench Sheet. Either a tally counter

or "slash" marks on the bench sheet is used to keep track of the cumulative count. Also, the life stage of

the organisms is recorded, the taxonomist's initials and the Taxonomic Certainty Rating (TCR) as a

measure of confidence. In the spaces provided on the bench sheet, explain certain TCR ratings or

condition of organisms. Other comments can be included to provide additional insights for data

interpretation. If QC was performed, this is recorded on the back of the bench sheet.

For archiving samples, specimen vials, (grouped by station and date), are placed in jars with a small

amount of denatured 70% ethanol and tightly capped. The ethanol level in these jars is examined

periodically and replenished as needed, before ethanol loss from the specimen vials takes place. A

stick-on label is placed on the outside of the jar indicating sample identifier, date, and preservative

(denatured 70% ethanol).

Quality control procedures as specified on page 7-13 of USEPA (1999) should be performed and

documented.

6.4.3 Metrics

Benthic metrics are calculated for each of the sampling location for which samples are provided and

recorded in an Excel spreadsheet format. The metrics that should be reported and including the statistics

necessary to calculate them include:
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Total number of taxa

Taxa richness (site/reference)

Total number of individuals

Total density (site/reference)

Number of Emphemeroptera, Plecoptera, Trichoptera (EPT) taxa

EPT Index (site/reference)

Shannon-Weaver Diversity (site/reference)

Shannon-Weaver Diversity

Number of Ephemeroptera Taxa

Number of Plecoptera Taxa

Number of Trichoptera Taxa

% Ephemeroptera

% Ephemeroptera (site/reference)

Number of Tolerant Taxa (based on USEPA 1999)

Number of Tolerant Individuals (based on USEPA 1999)

% Tolerant Organisms (based on USEPA 1999)

% Tolerant Organisms (site/reference) (based on USEPA 1999)

Number of Pollution intolerant taxa (based on USEPA 1999)

% Contribution Dominant Taxon

% Contribution Dominant Taxon (site/reference)

Number of Filterer Taxa

Percent of individuals that are filterers

% Filterers

% Filterers (site/reference)

Number of Scraper Taxa

% Scrapers

% Scrapers (site/reference)

Number of Clinger Taxa

% Clingers

% Clingers (site/reference)

OU3 BMI LIBBY SOP
Rev. No. 0

Date: September 15,2008
Page 14



TECHNICAL STANDARD OPERATING PROCEDURE f
BENTHIC MACRQINVERTEBRATE SAMPLING & PROCESSING

• Number of Predator Taxa

• Number of individuals that are shredders

• Percent of individuals that are shredders

• Number of individuals that are predators

• Percent of individuals that are predators

• Number of individuals that are Elmid beetles (Coleoptera: Elmidae: riffle beetles)

• Percent of individuals that are Elmid beetles (Coleoptera: Elmidae: riffle beetles)

• Abundance of the two most dominant taxon

• Hilsenhoff Biotic index

• Number of tolerant taxa

Tolerance values and assignment to functional feeding groups (scrapers, filterers, clingers) is to be

assigned based on Appendix B of USEPA (1999).

7.0 DECONTAMINATION

All equipment used in the sampling process shall be decontaminated prior to field use and between

sample locations. Decontamination procedures are presented in OU3 SOP-7. Personnel shall don

appropriate personal protective equipment as specified in the health and safety plan. Any

investigation-derived waste generated in the sampling process shall be managed in accordance with the

procedures outlined in OU3 SOP-12.

8.0 QUALITY ASSURANCE AND QUALITY CONTROL

All sampling data must be documented in the field logbooks and/or field forms, including rationales

deviations from this SOP. The Field Team Leader or designated QA reviewer will check and verify that

field documentation has been completed per this procedure and other procedures referenced herein. All

equipment must be operated according to the manufacturer's specifications, including calibration and

maintenance. Each field crew will carry a notebook that contains the Benthic Macroinvertebrate Field

Data Sheet, Physical Characterization/Water Quality Field Data Sheet, and sample labels. In addition, a

OU3 BMI LIBBY SOP
Rev. No. 0

Date: September 15, 2008
Page 15



r TECHNICAL STANDARD OPERATING PROCEDURE
BENTHIC MACROINVERTEBRATE SAMPLING & PROCESSING

field notebook should be maintained by each individual or team that is collecting samples, as described in

the Project Plan. Each sampling location must be recorded on the site diagram. Each sample should have

an ID number affixed to the outside of the wide-mouth bottle, and the duplicate label must be affixed to

the sample data sheet. Deviations from this sampling plan should be noted in the field notebook, as

necessary.

9.0 REFERENCES

Agency for Toxic Substances and Disease Registry (ATSDR). 2001. Toxicological Profile for Asbestos.

Atlanta, GA: Agency for Toxic Substances and Disease Registry, U.S. Department of Health and Human

Services, Public Health Service.

USEPA. 1999. Barbour, M.T., J. Gerritsen, B.D. Snyder, and J.B. Stribling. Rapid Bioassessment

Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates and Fish,

Second Edition. EPA 841-B-99-002. U.S. Environmental Protection Agency; Office of Water;

Washington, D.C.

USEPA. 2003. Sampling and Analytical Procedures for GLNPO's Open Lake Water Quality Survey of

the Great Lakes; Chapter 4 - Biological Parameters; LG406 - Standard Operating Procedure for Benthic

Invertebrate Field Sampling Procedure, Revision 07. EPA 905-R-03-002. March 2003.

OU3 BM1 L1BBY SOP
Rev. No. 0

j Date: September 15, 2008
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r
PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(Pg-1)

STREAM NAME

STATION # R1VERMILE

LAT LONG

STORET #

LOCATION

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE REASON FOR SURVEY
TIME AM PM

£

WEATHER
CONDITIONS

SITE LOCATION AND
MAP

STREAM
CHARACTERIZATION

Now

Q storm (heavy rain)
Q rain (steady rain)
Q showers (intermittent)

%D %c!oud cover
Q clear/sunny

Past 24 Has there been a heavy rain in the last 7 days?
hours ,_

Q Q Yes Q No

Q Air Temperature ° C

Other

Draw a map of the site and indicate the areas sampled (or attach a photograph)

Stream Subsystem
Q Perennial Q Intermittent Q Tidal

Stream Origin
Q Glacial
Q Non-glacial montane
Q Swamp and bog

Stream Type

Q Coldwater Q Warmwater

Q Spring-fed
Q Mixture of origins
Q Other

Catchment Area km2

u



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg-2)

WATERSHED
FEATURES

RIPARIAN
VEGETATION
(18 meter buffer)

IN STREAM
FEATURES

LARGE WOODY
DEBRIS

AQUATIC
VEGETATION

WATER QUALITY

SEDIMENT/
SUBSTRATE

Predominant Surrounding Landuse
Q Forest Q Commercial
Q Field/Pasture Q Industrial
Q Agricultural Q Other
G Residential

Local Watershed NPS Pollution
G No evidence Q Some potential sources
G Obvious sources

Local Watershed Erosion
G None Q Moderate U Heavy

Indicate the dominant typeand record the dominant species present ..
[J Trees U Shrubs QGrasses Q Herbaceous

dominant species present

Estimated Reach Length m

Estimated Stream Width m

Sampling Reach Area m2

Areainkm2(m2xlOOO) km2

Estimated Stream Depth m

Surface Velocity m/sec
(at thalweg)

LWD m2

Canopy Cover
U Partly open J Partly shaded Q Shaded

High Water Mark m

Proportion of Reach Represented by Stream
Morphology Types
Q Riffle % QRun %
U Pool %

Channelized Q Yes Q No

Dam Present Q Yes Q No

Density of LWD nvVkm1 (LWD/ reach area)

Indicate the dominant type and record the dominant species present
Q Rooted emergent " Q Rooted submergent G Rooted floating Q Free floating
Q Floating Algae Q Attached Algae

dominant species present

Portion of the reach with aquatic veeetation

Temperature ° C

Specific Conductance

Dissolved Oxveen

oH

Turbidity

WO Instrument Used

Odors
G Normal Q Sewage Q Petroleum
G Chemical G Anaerobic Q None
QOther

Oils
G Absent Q Slight
G Moderate Q Profuse

%

Water Odors
Q Normal/None G Sewage
Q Petroleum Q Chemical
Q Fishy Q Other

Water Surface Oils
Q Slick Q Sheen Q Globs Q Flecks
Q None Q Other

Turbidity (if not measured)
Q Clear Q Slightly turbid Q Turbid
Q Opaque G Stained
QOther

Deposits
G Sludge G Sawdust G Paper fiber G Sand
G Relict shells Q Other

Looking at stones which are not deeply embedded,
are the undersides black in color?

Q Yes Q No

r



r PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(Pg-3)

INORGANIC SUBSTRATE COMPONENTS
(should add up to 100%)

Substrate
Type

Bedrock

Boulder

Cobble

Gravel

Sand

Silt

Clay

Diameter

> 256 mm (10")

64-256 mm (2.5"-10")

2-64mm(0.1"-2.5")

0 06-2mm (gritty)

0 004-0 06 mm

< 0.004 mm (slick)

% Composition in
Sampling Reach

ORGANIC SUBSTRATE COMPONENTS
(does not necessarily add up to 100%)

Substrate
Type

Detritus

Muck-Mud

Marl

Characteristic

sticks, wood, coarse plant
materials (CPOM)

black, very fine organic
(FPOM)

grey, shell fragments

% Composition in
Sampling Area

u
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HABITAT ASSESSMENT FIELD DATA SHEET-HIGH GRADIENT STREAMS (FRONT)
Stream Name

Station # Rivermile

Lat Long

Investigators

Form Completed By

•5
CO
0)

Si
51

Habitat

Parameter
1. Epifaunal

Substrate/
Available Cover

SCORE

2. Embeddedness

SCORE

3. Velocity/Depth
Regime

SCORE

4. Sediment
Deposition

SCORE

5. Channel Flow
Status

SCORE

Optimal
Greater than 70% of
substrate favorable for
epifaunal colonization and
fish cover, mix of snags,
submerged logs,
undercut banks, cobble
or other stable habitat and
at stage to allow full
colonization potential (i.e.
logs/snags that are not
new fall and not transient).

20 19 18 17 16
Gravel, cobble, and boulder
particles are 0-25%
surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

20 19 18 17 16

All four velocity/depth
regimes present (slow-
deep, slow-shallow,
fast-deep, fast-shallow).
(Stow is < 0.3:meters/sec
Deep is > 0.5 meters
20 19 18 17 16

Little or no enlargement
of islands or pointbars
and less than 5% (<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

20 19 18 17

Water reaches base
of both lower banks,
and minimal amount
of channel substrate is
exposed

20 | 19 18 17

16

16

Location

Stream Class

River Basin

Date
Time a.m. p.m.

Reason for Survey

Condition Category

Sub-optimal
40-70% mix of stable
habitat; well-suited for full
colonization potential
adequate habitat for
maintenance of
populations; presence
of additional substrate in
the form of new fall, but
not yet prepared for
colonization (may rate at
high end of scale.

15 14 13 12 11
Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

15 14 13 12 11

Only three of the four
regimes present (if fast-
shallow is missing, score
lower than if missing
other regimes).

15 14 I 13 12 11

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5 - 30% (20
- 5- % for low-gradient) of
the bottom affected; slight
deposition in pools.

15 14 13 12 11

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

15 14 ! 13 ! 12 ! 11

Marginal
20-40% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed
removed.

10 9 8

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

10 8

Only two of the four
regimes present (if fast-
shallow or slow-shallow
are missing, score low).

1 0 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 30-50% (50-
80% for low-gradient) of
the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.
1 0 9 8 7 6

Water fills 25-75%
ofthe available
channel,
and/or riffle
substrates are
mostly exposed.
10 9 8

Poor
Less than 20% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking

5 4 3 2 1 0

Gravel, cobble, and
boulder particles are
more than 75%
surrounded by fine
sediment.

1

Dominated by one
velocity/depth regime
(usually slow-deep).

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% (80% for low-
gradient) of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

5 4 3 2 1

Very little water in
channel and mostly
present as standing
pools

5 4 3 2 1



Habitat Assessment Field Data Sheet - High Gradient Streams (Back)
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Habitat

Parameter

6. Channel Alteration

SCORE

7. Frequency of
Riffles (or bends)

SCORE

8. Bank Stability
(score each blank)

Mote: determine left
or right side by
facing downstream.

SCORE (LB)

SCORE (RB)

9. Vegetative
Protection
^score each bank)

SCORE _(LB)

SCORE _(RE)

10. Riparian
Vegetative Zone
Width (score each
>ank riparian zone)

SCORE (LB)

SCORE (RB)

Condition Category

Optimal
Channelization or
dredging absent or
minimal; stream with
normal pattern.

20 19 18 17 16

Occurrence of riffles
relatively frequent; ration
of distance between riffles
divided by width of the
stream <7:1 (generally 5 to
7); variety of habitat is key.
In streams where riffles are
continuous, placement of
moulders or other large,
natural obstruction is
important.
20 19 18 17 16

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
DOtential for future
sroblems. <5% of bank
affected.

Left Bank 10 9

Right Bank 10 9
More than 90% of the
streambank surfaces and
rnmediate riparian zone
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetative disruption
through grazing or mowing
minimal or not evident;
almost all plants allowed to
grow naturally.
Left Bank 10 9

Right Bank 10 9

Width of riparian zone
> 18 meters; human
activities (i.e., parking lots,
roadbeds, clear-cuts, lawns,
or crops) have not impacted
zone.
Left Bank 10 9

Right Bank 10 9

Suboptimal
Some channelization
present, usually in areas of
Bridge abutments; evidence
of past channelization, i.e.,
dredging, (greater than past
20 yr) may be present, but
recent channelization is not
present, present.
15 14 13 12 11

Occurrence of riffles
relatively frequent; ration
of distance between riffles
divided by width of the
stream is between 7 to 15.

15 14 13 12 11

Vloderately stable;
infrequent, small areas of
erosion mostly healed over.
5 - 30% of bank in reach
has areas of erosion.

8 7 6

8 7 6
70 -90% of the
streambank surfaces
covered by native
vegetation, but one class of
)lants is not well-
represented; disruption
evident but not affecting
iill plant growth potential
to any great extent; more
than one-half of the
jotential plant stubble
leight remaining.

8 7 6

8 7 6

Width of riparian zone
,2-18 meters; human
activities have impacted
zone only minimally.

8 7 6

8 7 6

Marginal
Channelization may be
extensive; embankments or
shoring structures present
on both banks; and 40 to
80% of stream reach
channelized and disrupted.

1 0 9 8 7 6

Occasional riffle or bend;
bottom contours provide
some habitat; distance
between riffles divided by
the width of the stream is
between 15 to 25.

1 0 9 8 7 6

Vloderately unstable; 30 -
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

5 4 3

5 4 3

50 - 70% of the
streambank surfaces
covered by vegetation;
disruption obvious; patches
pf bare soil or closely
cropped vegetation
common; less than one-half
of the potential plant
stubble height remaining.

5 4 3

5 4 3

Width of riparian zone
6-12 meters; human
activities have impacted
zone a great deal.

5 4 3

5 4 3

Poor
Banks shored with gavion
or cement; over 80% of the
stream reach channelized
and disrupted. In-stream
labitat greatly altered or
removed entirely.

5 4 3 2 1 0

Generally all flat water or
shallow riffles; poor
labitat;
distance between riffles
divided by the width of
the stream is a ratio
of >25.

5 4 '3 2 1 0

Unstable; many eroded
areas; "raw" areas frequent
along straight sections and
lends; obvious bank
sloughing; 60 - 1 00 % of
3ank has erosional scars.

2 1 0

2 1 0

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 5 centimeters
or less in average stubble
leight.

2 1 0

2 1 0

Width of riparian zone
< 6 meters; little or no
riparian vegetation due to
luman activities.

2 1 0

2 1 0

T otal Score Optimal: 160-200 Suboptimal: 110-159 Marginal: 60-109 Poor - less than 60



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

r
STREAM NAME

STATION # RIVERMJLE

LAT LONG

STORET #

LOCATION

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE
TIME AM PM

LOT NUMBER

REASON FOR SURVEY

HABITAT
TYPES

SAMPLE
COLLECTION

GENERAL
COMMENTS

Indicate the percentage of each habitat type present
Q Cobble % Q Snags % "Q Vegetated Banks % Q Sand %
Q Submerged Macrophytes %

Gear used Q D-frame Q kick-net

Q Other ( ) %

Q Other

How were the samples collected? Q wading Q from bank Q from boat

Indicate the number of jabs/kicks taken in each habitat type.
Q Cobble Q Snags Q Vegetated Banks Q Sand
Q Submerged Macrophytes Q Other ( )

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 = Dominant

Periphyton

Filamentous Algae

Macrophytes

0

0

0

1 2 3 4

1 2 3 4

1 2 3 4

Slimes

Macroinvertebrates

Fish

0

0

0

1 2 3 4

1 2 3 4

1 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1 - Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera

Hydrozoa

Platyhelminthes

Turbellaria

Hirudinea

Oligochaeta

Isopoda

Amphipoda

Decapoda

Gastropoda

Bivalvia

0

0

0

0

0

0

0

0

0

0

0

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

Anisoptera

Zygoptera

Hemiptera

Coleoptera

Lepidoptera

Sialidae

Corydalidae

Tipulidae

Empididae

Simuliidae

Tabinidae

Culcidae

0

0

0

0

0

0

0

0

0

0

0

0

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

Chironomidae 0 1 2 3 4

Ephemeroptera 0 1 2 3 4

Trichoptera 0 1 2 3 4

Other 0 1 2 3 4

u
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r
BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (Pg. 1)

page of
STREAM NAME

STATION #

LAT

R1VERMILE

LONG

STORET #

COLLECTED BY

TAXONOM1ST

DATE

DATE

LOCATION

STREAM CLASS

RIVER BASIN

AGENCY

LOT*

SUBSAMPLE TARGET Q 100 Q200 Q 300 Q Other

Enter Family and/or Genus and Species name on blank line.

Organisms

Oligochaeta

Hirudinea

Isopoda

Amphipoda

Decapoda

Ephemeroptera

Plecoptera

Trichoptera

^miptera

No. LS TI TCR Organisms

Megaloptera

Coleoptera

Diptera

Gastropoda

Pelecypoda

Other

No. LS TI TCR

Taxonomic certainty rating (TCR) l-5:l=most certain, 5=least certain. If rating is 3-5, give reason (e.g., missing gills).

LS= life stage: 1 = immature, P = pupa; A = adult TI = Taxonomists initials

Total No. Organisms Total No. Taxa

u



BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (Pg. 2)

SUBSAMPLING/SORTING
INFORMATION

Sorter

Date

TAXONOMY

ID

Date

Number of grids picked:

Time expenditure No. of organisms

Indicate the presence of large or obviously abundant organisms:

QYES Q NO QC Checker

£ # organisms
m recovered by
I checker

. _ # organisms
# organisms ^ recovered by "organisms
originally sorted • checker originally sorte

% sorting
eff ic iency

a 90%, sample passes

<90%, sample fails, action taken

Explain TCR ratings of 3-5:

Other Comments (e.g. condition of specimens):

QC: Q YES

Organism recognition
Verification complete

Q NO QC Checker

Q pass Q fail
QYES QNO

o
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Libby OU3, Ecological Study

Station .Collection Date (MM/DD/YYYY): Start_ End

[Field Logbook ID : (Logbook Page No :.

Sample Method: (check one)

| | E = Fish, Electrofishing

| | S = Macroinvertebrates, Surber

| | S = Macroinvertebrates, RBP

I lother

Note, if Primary Sample
or Field Duplicate: Index ID:

Sampling Information

Start Time :

Start Location:
Latitude (deg., min., sec.):_

End Time:

End Location:
Latitude (deg., min., sec.):_

Sampling depth:

Site Description:

Crew Information

Collectors' Names (print):

Field Team Leader (print and sign):

Notes and/or Sketch

I I [Field Data Entered by:

(Datum :.

Longitude (deg., min., sec.):_

. Longitude (deg., min., sec.):_

Water depth (m):

[Database Entry: | Database QC:
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Libby Superfiind Site Operable Unit 3 Standard Operating Procedure

Date: February 7.2008 SOP DUFF-LIBBY-OU3 (Rev. 01

Title: SAMPLING AND ANALYSIS OF DUFF FOR ASBESTOS

APPROVALS:

TEAM MEMBER

EPA Remedial Project Manager

SIGNATURE/TITLE DATE

'

Bonitaifavelle, USEPA RPM

SOP Author 6
William Brattin, SR'

=

Revision No.
. 0

Date
02/07/2008

Reason for Revision

—
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

f
1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide a standardized method for
collection and analysis of duff samples for Libby amphibole asbestos (LA). Duff consists of the
un-decomposed twigs, needles and other vegetation and the layer of partially- to fully-decomposed
litter that occurs on top of the mineral soil in forested areas. This procedure will be used by
USEPA Region 8 for the Remedial Investigation work for Operable Unit 3 performed at the Libby
Asbestos Superfund site.

2.0 RESPONSIBILITIES

The Field Sampling Team Leader is responsible for ensuring that all duff samples are collected in
accord with this SOP. The Laboratory Director is responsible for ensuring that duff samples
provided to the laboratory for evaluation by this SOP are prepared and analyzed in accord with the
requirements of this SOP. It is the responsibility of the Field Sampling Team Leader and the
Laboratory Director to communicate the need for any deviations from the SOP with the
appropriate USEPA Region 8 Remedial Project Manager or Regional Chemist.

3.0 EQUIPMENT

3.1 Field Equipment

• Ziploc® plastic bags | \
• sample identification labels
• GPS unit
• field log book
• field sample data sheet(s)
• ink pen
• clear packaging tape

3.2 Laboratory Equipment /Reagents

• Large aluminum trays
• Drying oven
• Large metal tray(s) (large enough for duff sample to cover bottom up to 1/2 in.)
• Muffle furnace
• Glass stirring rods
• Fume hood
• HEPA filtered hood
• Reagent grade or better acetone
• Reagent grade or better HCi
• Fiber-free deionized water (FDI water)
• Ultrasonic bath, producing a rate of energy deposition in the range of 0.08-0.12

MW/m3

• Disposable plastic filter funnel apparatus

SOP DUFF-LIBBY-OU3 "v
Rev. No. 0

Date February 7, 2008
Page 2 of 13



I Libby Superfund Site Operable Unit 3 Standard Operating Procedure

. Disposable filter funnels with straight sides [VWR # 145-0020]

. Culture dishes [VWR # 25388-581, case of 500]
• 47 mm 0.45 micron MCE or 0.4 micron PC filters
• Kim wipes or alternative paper
• Ziploc plastic bags
• Glass petri dishes
• Glass microscope slides
• Low temperature plasma asher
• Vacuum evaporator (carbon coater)
• Graphite or carbon rods
• HEPA laminar flow hood
• Acetone vapor generator
• Grids
• Fine forceps
• Grid storage boxes
• Jaffe wick or sponge
• Transmission electron microscope with the following capabilities:

- lOOKev
fine probe size <250 nm

- Energy Dispersive X-Ray Analysis (EDXA)
- Selective Area Electron Diffraction (SAED)

4.0 METHOD SUMMARY

A duff sample is collected by hand at a selected field location and placed in a plastic bag. Duff
samples are prepared for analysis by high temperature ashing to remove organic matter. The
residue is then analyzed for LA by transmission electron microscopy (TEM) and/or by Polarized
Light Microscopy (PLM), as specified in the project-specific Sampling and Analysis Plan (SAP).

5.0 SAMPLE COLLECTION

Duff samples should be collected from the soil sampling stations specified in the project-specific
SAP. At each specified sampling station, collect any fresh or partially decayed organic debris
(e.g., twigs, leaves, pine needles) using a freshly-gloved hand from the soil surface within an area
that is approximately 6 in. x 6 in. Care should be taken to ensure that the top layer of soil beneath
the organic debris is not included in the duff material sample. Place the duff material into a large,
air-tight, re-sealable plastic bag. Label the bag with the same sample identifier as the soil field
sample, and place clear packaging tape over the sample identifier label.

Attachment A provides a Field Sample Data Sheet (FSDS) for recording field information on each
duff sample. [Note: in some cases, an alternative FSDS may be specified and provided in the
project specific SAP]. Note any special circumstances or conditions about the sampling location.
Obtain and record the GPS coordinates of the sampling location on the FSDS form.
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6.0 SAMPLE PREPARATION AND ANALYSIS f

6.1 Drying and Ashing

Weigh and record the tare weight of a clean, dry aluminum tray of approximately quart size. Fill
the aluminum tray to approximately % full. The samples may be split across as many trays as may
be needed, providing the samples' identification number is clearly marked on each tray. In
addition, for tracking purposes each tray should possess a mark to make it unique and identifiable
from the other trays. This identifier shall be recorded in the laboratory preparation logs. Each tray
will need to be initially tared and then gravimetrically tracked through the process. Place the
tray(s) with the sample into a drying oven. Heat to 60°C and hold at this temperature until weight
stabilizes (at least 10 hours). Record the dry weight and calculate the mass of the dried duff
sample by the difference.

Once samples are dried, they then shall be ashed. Weigh and record the tare weight of one or
more clean metal pans capable of withstanding the heat of a 450°C oven. Working under a hood,
transfer the dried duff to the tared pan(s), place a lid on the pan and move to a muffle furnace.
Ramp up the furnace from a cold start to 450°C and hold at this temperature for 18 hours or until
all organic matter is removed.

Allow the pan(s) to cool. Remove the lid(s), weigh and record the mass of the pan(s) plus the
ashed residue. Calculate the mass of the ashed residue in each pan by difference. If the sample
was ashed in more than one pan, compute the total mass of the ashed residue for the sample by
summation across pans. { \

V ./
Under a laminar flow hood, slowly pour the ash from each sample into a Ziploc bag. If the sample
was ashed in more than one pan, all the pans for that sample are combined into a single Ziploc
bag. If the ash still retains some structure, seal the bag tightly and manipulate the ash by hand to
reduce it to a fine homogenous powder. Invert the bag 3-4 times to thoroughly mix the ash.

All information regarding sample preparation shall be recorded using the sample preparation log
sheet, presented as Attachment B.

6.2 TEM Analysis

Acid Treatment

Remove an aliquot of approximately 0.25 g of the well-mixed ash and place into a crucible.
Record the weight (measured to an accuracy of ± 0.01 g) on the sample preparation data sheet (see
Attachment B). To the ashed residue in the crucible, add just enough FDI water (approx 1-2 mL)
to cover the surface of the residue. Slowly add concentrated HC1 to the wetted ash (approx. 10-20
mL). Typically a visible effervescing is observed. Add the HC1 slowly to keep this reaction
controlled. A small glass stirring rod is useful at this point to gently stir the ash and expose all
material to the acid.
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If after 3-5 minutes there is no further visible reaction, proceed to the next step. If bubbling is still
occurring, continue observation and gentle stirring for up to an additional 5 minutes.

Dilute the sample by adding FDI water directly to the crucible (approx 20 mL) using a squirt
bottle. Pour the sample into an unused disposable 100 mL specimen container with lid.
Rinse out any remaining residue from the crucible into the specimen container. Do not exceed
100 mL total volume. Bring the total volume to 100 mL with DI water.

Cap the specimen cup and agitate the sample by inversion 5 or 6 times. Loosen the cap slightly
and sonicate for 2 minutes. After sonication, tighten the cap and then dry the exterior of the
specimen container with a laboratory wipe.

Filtration

Agitate the sample by inversion 5 or 6 times. Withdraw an initial aliquot of 0.1 to 1 mL of
sonicated sample. Transfer this aliquot into a new disposable specimen container with lid. Bring
the volume up to approximately 100 mL with FDI water. Cap and agitate by inversion (5 or 6
times).

Filter this entire volume onto a 47 mm mixed cellulose ester (MCE) filter with 0.4 um pore size.

If the filter appears overloaded (overall particulate level > 20%), repeat the process above,
selecting a smaller aliquot volume, as suggested by the degree of overloading. Conversely, if the
filter looks too lightly loaded, filter a larger aliquot.

After filtration, transfer the filter membranes to individual disposable labeled Petri dishes with
lids. With Petri dish covers ajar, gently air dry the filters in a HEPA protected environment.

TEM Examination

Prepare 3 grids for TEM analysis as detailed in International Organization for Standardization
(ISO) TEM method 10312, also known as ISO 10312:1995(E). Utilize 2 grids for analysis,
holding the third in case of problems. After analysis, archive all three grids for potential future
reanalysis.

Counting rules

Examine the grids using TEM in accord with ISO 10312 and all relevant Libby site-specific
modifications, including the most recent version of LB-000016, LB-000019, LB-000028, LB-
000029, LB-000029a, LB-000030, LB-000053, and LB-000066. All fibrous amphibole structures
that have appropriate Selective Area Electron Diffraction (SAED) patterns and Energy Dispersive
X-Ray Analysis (EDXA) spectra, and having length greater than or equal to 0.5 um and an aspect
ratio (length: width) > 3:1, will be recorded on the Libby site-specific laboratory bench sheets and
electronic data deliverable (EDD) spreadsheet for TEM analysis of duff samples. Data recording
for chrysotile (if observed) is not required.
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Stopping rules

The target analytical sensitivity for sample analysis should be specified in the SAP. In the absence
of a project-specific target sensitivity, the default sensitivity should be 1E+07 (grams)"1, which is
likely to correspond to a mass fraction of less than about 0.005 grams asbestos per gram duff (dry
wt). The analytical sensitivity is calculated using the following equation:

EFA

GO • Ago • Mass • F

where:

S = Sensitivity (1/g dry wt)
EFA = Effective filter area (mm2)
GO = Number of grid openings counted
Ago = Area of one grid opening (mm2)
Mass = Mass of the dried (but not ashed) duff sample (g)
F = Fraction of the starting duff sample applied to the filter

Count the sample until one of the following occurs:

• The target sensitivity is achieved. ^
• A total of 50 or more LA structures are observed. In this case, counting may cease after f )

completion of the grid opening that contains the 50th LA structure.
• A total of 100 grid openings are counted without reaching the target sensitivity or

observing 50 LA structures. In this event, the analysis should stop after completion of the
100th grid opening.

TEM Data Deliverable

All data on the number, type and size of LA fibers observed during TEM analysis in the laboratory
will be provided as an electronic data deliverable (EDD) using the most recent version of the
spreadsheet developed for this purpose ("TEM Duff.xls"). The results for each sample will be
expressed in terms of LA fibers per gram duff (dry weight), and also in terms of grams of LA per
gram of duff (dry weight).

6.3 PLM Analysis

If analysis by PLM is called for in the project-specific SAP, the analysis will be performed on an
aliquot of the ashed and homogenized residue using method PLM-VE as detailed in the most
recent version of SOP SRC-LIBBY-03. PLM-VE is a semi-quantitative analytical method for
asbestos that utilizes Libby-specific reference materials to allow assignment of samples into one of
four "bins", as follows:
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• Bin A (ND): non-detect
• Bin B1 (Trace): LA detected at levels lower than the 0.2% reference material
• Bin B2 (<1%): LA detected at levels lower than the 1% reference material but higher than

the 0.2% reference material
• Bin C: LA detected at levels greater than or equal to 1%

A potential limitation to this approach is that the site-specific reference materials are based on LA
in soil, not LA in ashed residue. This may introduce additional uncertainty into the results, but no
reference materials based on ashed residue are presently available.

PLM-VE results will be recorded using the most recent version of the Libby site-specific EDD
spreadsheet for PLM-VE analysis ("PLM (VE & PC) Data Sheet and EDD.xls").

7.0 QUALITY ASSURANCE

7.1 Field-Based Quality Assurance

Field Duplicates

Field duplicate duff samples will be collected at a frequency specified in the project-specific SAP.
In the absence of such specification, the rate should be no less than 5%. Each field duplicate
should be collected from a location close to the primary sample, and from an area of
approximately equal size. Field duplicate samples should be labeled with a unique identifier.
Sample details should be recorded on the appropriate soil FSDS, including the unique identifier of
the "parent" field sample. Field duplicates are used to evaluate the sampling and analysis
variability across duff samples. Unless indicated differently in the project-specific SAP, samples
will not be qualified purely as a result of the difference between measured values between original
and duplicate pairs.

7.2 Laboratory-Based Quality Assurance for TEM Analyses

Drying Blanks

For the purposes of this analysis, a drying blank will consist of one clean aluminum pan placed
empty into the drying oven along with pans containing field samples of duff. After drying the duff
samples, the clean tray will be removed and the surface will be rinsed with about 100 mL of FDI
water into a clean container, which in turn will be filtered and prepared for TEM analysis.
Detection of fibers on the drying blank filter will be taken as an indication of potential cross-
contamination during drying.

Drying blanks should be prepared at a rate specified in the project-specific SAP. In the absence of
a project-specific specification, drying blanks should be prepared at a rate of one per day that
drying of samples is occurring. Unless indicated differently in the project-specific SAP, if the
drying blank reports LA fibers, all samples in that drying batch will be assigned a qualifier to
indicate the potential for cross-contamination.
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Laboratory Blanks f

A laboratory blank is a filter that is prepared by processing a clean crucible in the same way that a
duff sample is prepared. That is, a clean crucible is treated by addition of FDI water and HC1, as
described above. The contents of the crucible are then rinsed out, diluted to 100 mL, and an
aliquot at least as large as the highest volume aliquot for the sample set is removed and used to
prepare a filter for TEM examination. This type of blank is intended to indicate if contamination
is occurring at any stage of the sample preparation procedure.

Laboratory blanks should be prepared at a rate specified in the project-specific SAP. In the
absence of a project-specific specification, laboratory blanks should be prepared at a rate of 3%.
Unless indicated differently in the project-specific SAP, if the laboratory blank reports LA fibers,
all samples in that analytical batch will require re-preparation.

Filtration Blanks

A filtration blank is a clean filter that is prepared by passing 100 mL of laboratory FDI water
through it. The purpose of this type of blank is to ensure that the filters are not contaminated in
the laboratory, and that fluids used for diluting and processing samples are fiber-free.

Filtration blanks should be prepared at a rate specified in the project-specific SAP. In the absence
of a project-specific specification, filtration blanks should be prepared at a rate of 2%. Unless
indicated differently in the project-specific SAP, if the laboratory blank reports LA fibers, all
samples in that analytical batch will require re-preparation. /

Laboratory Duplicates

Laboratory duplicates will be prepared by applying a second aliquot of ashed residue suspension
to a new filter, which is then prepared and analyzed in the same fashion as the original filter. The
frequency of laboratory duplicates should be specified in the project-specific SAP. In the absence
of such specification, the rate should be no less than 5%. Unless indicated differently in the
project-specific SAP, samples will not be qualified purely as a result of the difference between
measured values between original and duplicate pairs.

Recounts

The precision of TEM sample results should be evaluated by recounting selected grid openings in
accord with the requirements specified in the most recent version of LB-000029.

7.3 Laboratory-Based Quality Assurance for PLM-VE Analyses

Laboratory Duplicates

Laboratory duplicate PLM-VE analyses will be prepared by examining a second aliquot of ashed
and homogenized residue. The frequency of laboratory duplicates should be specified in the
project-specific SAP. In the absence of such specification, the rate should be no less than 5%.
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Unless indicated differently in the project-specific SAP, samples will not be qualified purely as a
result of the difference between measured values between original and duplicate pairs.
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Sheet No.: Duff-

LIBBY FIELD SAMPLE DATA SHEET (FSDS) revO
DUFF

Field Logbook No:
Station ID:
GPS Coordinate System:
X coordinate:
Sampling Team:
Station Comments:

Page No:

Y coordinate:

Sampling Date:
_ Elevation Coordinate System:

Elevation:
Sampler Initials:

Data Item

Index ID

(place pre-printed

label in field provided)

Sample Time (hlrmm)

Sample Type
(circle one):

Field QC Type
(circle one):

Field Comments:

Sample 1

Grab Composite

# of Composites:

FS (field sample)
FD (field duplicate)

For FD. Parent ID:

Entered by (Provide initials):

Sample 2

Grab Composite

# of Composites:

FS (field sample)
FD (field duplicate)

For FD. Parent ID:

Sample 3

Grab Composite

# of Composites:

FS (field sample)
FD (field duplicate)

For FD. Parent ID:

Validated by (Provide initials):

u
For Data Entry Completion (Provide Initials) Completed by QCby
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DUFF PREPARATION SAMPLE DATA SHEET (PSDS)
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LIBBY DUFF PREPARATION SAMPLE DATA SHEET (PSDS) PAGE

Laboratory Name:

Preparation by:

Lab Job No.:_

Preparation Date:

Lab QC Batch No.: SOP: DUFF-LIBBY-OU3 IRev 01

Drying Oven Temp. fC): _ Muffle Furnace Temp. (°C): _ HCL Reagent Tracking No:

SAMPLE INFORMATION

Index ID Lab Sample ID
Mass (g), as

received

DRYING

Tray ID(s)
used in
drying

Tray
weight (g)

Mass (g), during drying
[tray + sample]

Check 1 Check 2 Checks

Mass (g).
after drying
[sample only)

ASHING

Pan ID(s)
used in
ashing

Pan
weight (g)

Mass (g),
after ashing

(pan » sample]

Mass(g).
after ashing
liampte only]

FILTER PREP
Mass of
ash (g)

taken for
analysis

Volume
ofHCI
added

mL)

f,i"-^- • ' ' . . ; . • • • " ' : • : • • • • • • ; - - ..;*,..•»:;;,

y .. . . • , , . . . ;• i . 1 1 . . ' . . .
•f.y.-.:_

Aliquot
volume

(mL)

Not*)

• • ' • • • - . • '. .- • '.

:-f

Note: All mass measurements should be recorded to an accuracy of ± 0.01 g.

QA Check by:
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

1.0 INTRODUCTION " /-•

This Standard Operating Procedure (SOP) describes the protocols to be followed when fish are

collected for biological surveys, chemical analysis of tissues and/or histopathological

examination. The procedures presented herein apply to fish sampling from surface waters,

wetlands, ponds, drainage structures, etc.

This document focuses on methods and equipment that are readily available and typically

applied in collecting fish samples. It is not intended to provide an all-inclusive discussion of fish

collection methods. Specific sampling problems may require the adaptation of existing

equipment or design of new equipment. Such innovations shall be clearly described in the

project-specific sampling plan and approved by the Project Manager and the Quality Manager.

2.0 HEALTH AND SAFETY WARNING

All personnel engaged in fish sampling must follow health and safety protocols described in the

health and safety plan. Asbestos fibers are thin and long fibers so small that they cannot be seen * s

by the naked eye. Asbestos fibers are easily inhaled when disturbed and when embedded in the ^

lung tissue can cause health problems. Significant exposure to asbestos increases the risk of lung

cancer, mesothelioma, asbestosis (non-cancerous lung disease), and other respiratory diseases

(ATSDR 2006).

3.0 DEFINITIONS

Environmental Sample: A solid sample collected for chemical or geotechnical analysis. These

samples are used to support remedial investigation, feasibility studies, treatability studies,

remediation design and performance assessment, waste characterization, etc.

Net Seine: Seine nets are constructed of mesh panels hung from a float line with a weighted

lead line attached to the lower edge.
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4.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated

with them. This list is not intended to be comprehensive and often additional personnel may be

involved. Project team member information shall be included in project-specific plans (e.g.,

work plan, field sampling plan (FSP), quality assurance plan, etc.), and field personnel shall

always consult the appropriate documents to determine project-specific roles and responsibilities.

In addition, one person may serve in more than one role on any given project.

Project Manager: Selects site-specific sampling methods, sample locations, and constituents to

be analyzed with input from other key project staff.

Quality Control Manager: Overall management and responsibility for quality assurance and

quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,

performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Field Biologist: Implements the sampling program,

supervises other sampling personnel, and ensures compliance with SOPs and QA/QC

requirements. Prepares daily logs of field activities.

Sampling Technician (or other designated personnel): Assists the FTL, field biologist, or

engineer in the implementation of tasks. Performs the actual sample collection, packaging, and

documentation (e.g., sample label and log sheet, chain-of-custody record, etc).

5.0 METHOD SUMMARY

This section describes fish sampling from the bottom of a surface water drainage course or pond.

The collected samples will be placed in appropriate sample containers, as designated by the FSP

or Quality Assurance Project Plan (QAPP), for transfer to a laboratory for the analyses identified

in the FSP. Details of sample collection will be described on the attached fish sampling form.
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6.0 EQUIPMENT /"~
\

The selection of sampling equipment listed above depends on the site conditions and sample type

required. In addition, the following equipment is needed to collect fish samples:

GENERAL

Field notebook, indelible marker
Global Positioning System (GPS) unit
Marking stakes
Digital Camera
Compass
100 m measuring tapes
Detergent solution (0.1-0.3 % Alconox)
Distilled water
Latex gloves
Ziploc bags
Paper Towel
Chain of custody and sample labels
Coolers
Sample bottles
Plastic sheeting

Equipment needed for fish collection is listed below, by procedure. ^

SEINING

Seine
Buckets
Carpet needle and string
Waders
Wader belts

ELECTROFISHING

Backpack electroshocker
Battery
Waders
Buckets
Wader belts
Fiberglass handled dip nets

FISH PROCESSING

Data Sheets Measuring board
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Balance or scale Field guides or keys
Coin envelopes Knife
Forceps Saw
Probe Pliers
Ziploc® bags Aluminum foil
Large scissors Small scissors
Dissecting microscope Glass scintillation vials with lids
Glass jars with lids Preservative
Scalpel Fillet knives
Knife sharpener Dissecting trays

7.0 SAMPLE COLLECTION

Fish samples will be collected using either seining and/or electroshock collection methods as

specified in the following subsections. Attachment A provides a Field Sample Data Sheet

(FSDS) for recording field information on each fish sample. [Note: in some cases, an alternative

FSDS may be specified and provided in the project specific SAP]. Note any special

circumstances or conditions about the sampling location. Obtain and record the GPS coordinates

of the sampling location on the FSDS form.

7.1 Seining

Seine nets are constructed of mesh panels hung from a float line with a weighted lead line

attached to the lower edge. Seines are selective sampling gear, and will not capture all sizes of

fish. The size offish you want to sample will determine the mesh size of the seine. Mesh size

should be small relative to the target fish. Too large a mesh size will allow fish to escape

through the net, however mesh sizes too small will be difficult to pull through the water. Seines

are most effective in water no deeper than two-thirds the height of the net.

The net should have a pole at each end which is at least equal to the height of the net. Poles

should be held at a 45o angle away from the direction of movement when pulling the seine.

For sampling a stream, the seine should be long enough to reach from bank to bank. Unless

stream flow is very low, the seine is pulled against the current. Care should be taken to run the

poles holding the seine directly along the bank, and under it if the bank is undercut. The leadline

must remain in contact with the bottom to prevent fish from escaping under the net, and the float
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line must stay on or above the water surface. Several fish species (e.g. largemouth bass) will f

attempt to jump over the top of the seine when confined, so the float line should be above water

when these are the target species.

After a collection is made, both seiners should walk onshore and pull the leadline up

immediately. If there is no convenient place to beach the seine, the leadline can be lifted above

water by both collectors at the same time. After the net is out of the water, captured fish should

immediately be transferred to water-filled containers.

In a lake, a seine may be pulled parallel to the shore or from offshore toward the shore.

Alternatively, one end of the seine can be planted on the bank, and the other end can be pulled

out, around, then back in to the bank.

Mesh size and length of a seine will determine size offish which can be caught, and may affect

how efficiently the seine can be pulled. Mesh sizes too small will be difficult to pull, especially

if there is much debris in the water. High current velocity in a stream will also decrease seining

effectiveness. / \

To prevent fish from escaping under or over the net, it is imperative that the leadline be kept in

contact with the bottom, and the float line must stay on or above the water surface. Streams or

lakes with rocky bottoms or debris that snags the leadline will be difficult to seine effectively.

Having a third person follow the seine and free it from snags helps prevent losing fish when the

seine gets caught.

Seines can be torn as they are pulled through the water, leaving holes through which fish can

escape. The seine should be inspected frequently, and repaired as necessary.

7.2 Electrofishing

Use of electricity to capture fish is one of the least selective of all active fish capture methods.

This method involves creating an electrical field in the water by passing a current between two

submersed electrodes. There are two types of electrical current. DC always flows in one

direction because the negative and positive ends (electrodes) of the circuit do not change. Direct
OU3 FISH LIBBY SOP
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f current will induce galvanotaxis (forced swimming with orientation) and fish will move toward

the anode. With ac, the anode (the positive electrode) and the cathode (the negative electrode)

switch positions, so the current flows alternatingly in both directions. Fish exposed to ac will be

stunned and lose equilibrium, and can be easily netted.

Electrofishing can be done using a backpack-mounted electroshocker unit, a shore-based unit, or

from a boat. Backpack shockers are best for small streams. A minimum of three people are

needed, one to run the shocker and two dip netters. The crew should wade upstream, with the

dip netters beside or behind the electrode handler. All stunned fish, regardless of size or species,

should be collected. The sampling area should be fished slowly and methodically, especially

areas with in-stream cover. Captured fish should be placed in water-filled buckets. Nets can be

set at the upper and lower ends of a stream section to prevent movement offish out of the sample

area.

Shore-based electrofishing is similar to backpack shocking, except that the power source stays

onshore. Shore-based fishing is more dangerous, as voltages of shore-based units are higher than

f backpack units. The crew is also separated from the power source, and may not have safety

switches. A buddy system should always be used during a shore-based electrofishing operation.

When electrofishing from a boat, the electrodes are suspended from a boom off the front of the

boat. The boat should be driven slowly through shallow areas or along weed beds, and one or

two people should stand near the bow and dip net stunned fish.

Research objectives, habitat characteristics and availability of the power source will influence

the choice of current to be used. DC should be used when it is important not to damage or kill

fish, and is very effective in turbid water or in thick weeds or brush. AC generators are generally

less bulky, and are effective in clear unobstructed water. AC is more harmful to fish than DC,

and may cause hemorrhaging, rupture swim bladders or fracture vertebrae.

Both direct and alternating currents can be modified to produce various current shapes that have

different effects on fish. Pulsed DC will sustain forced swimming with less damage to fish. In

addition, pulsed DC requires less voltage than ac and a smaller electrical source can be used.

Pulsed ac will have the same effect as unmodified AC, but is not as potentially harmful to fish.
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Water conductivity will affect the efficiency of electrofishing. In water where the conductivity /

ranges between 100 and 500 micromhos/cm, electrofishing will be most effective. At high

conductivities, water is less resistive than fish and the current will flow around them.

Electrofishing is not used in salt water habitats. Low conductivity water is more resistant than

fish, and the electrical field is limited to the immediate area of the electrode.

Environmental factors which can affect electrofishing include water conductivity, temperature,

season, and time of day. Electrofishing success is poor in water with very high or low

conductivity. Electrofishing is most effective in shallow habitats. If water temperatures are

high, some fish species may move into deeper water where temperature is lower and oxygen is

higher. During spawning season, some species may be captured in shallow areas that would

normally be found in deeper areas. Electrofishing at night catches more species, larger

individuals, and more fish than similar effort during the day.

Because batteries and generators used for electrofishing provide more than enough current to

electrocute a person, it is vital that safety rules be observed. All members of an electrofishing

crew should understand the system and the risks involved. One person should be in charge of the | \

operation, and this person should control the power source. Shut down the power source before

any repairs or equipment changes are made. Electrofishing should never be done alone, and the

crew and power source should stay close together.

8.0 SAMPLE PREPARATION AND ANALYSES

Fish can be collected for multiple purposes. Fish may be collected to identify if contaminants in

aquatic habitats accumulate in fish tissue, cause histopathological damage, or affect fish

condition or growth. Impacts on aquatic community structure can also be assessed. The specific

procedures used to process fish will depend on the project objectives. This SOP focuses on the

collection offish and the measurement of biological parameters. The collection of tissues for

contaminant analyses, histopathology and full necropsy are not covered in this SOP.
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Data that may be recorded on collected fish in the field include length, width, weight, species,

and information on external parasites or other external gross abnormalities. When possible, sex

and stage of maturity should also be noted. Data are recorded on a Fish Information Form

specific to the sampling location. All members of the processing staff should be trained in

techniques used to make length and weight measurements as well as external examination.

Inconsistencies in the way these measurements are taken can lead to errors.

Length. Fish length is measured using a measuring board on which the anterior end of a

fish is placed against a stop at the beginning of a measuring scale. The fish should be

measured with mouth closed, and the body positioned on its right side with the head to

the measurer's left. Any one of three measurements can be taken: total, fork or standard

length (Figure 1). Total length is the greatest length of a fish from its anterior most

extremity (usually the mouth) to the end of the tail fin. For fish with a forked tail, the two

lobes should be pressed together, and the length of the longest lobe should be taken. Fork

length is measured from the anterior end of the fish to the tip of the middle rays of the

tail. Standard length is the length of a fish from the anterior end of the fish to the tip of

the middle rays of the tail. Standard length is the length of a fish from the anterior end to

where the base of the median tail fin rays join the caudal peduncle. This spot can be

located by bending the tail sharply. A crease should form where the tail fin rays end.

Total length or fork length measurements are used most often. Determination of standard

length is very difficult on some species. Factors which contribute to length measurement

errors are musclular tension in live fish, eroded fins, shrinkage offish due to

preservation, and failure to consistently squeeze the tail to get maximum total length.

Weight. Spring balances or electronic digital scales are generally used to weigh

individual fish. Fish can be weighed by themselves, or by placing them in a container of

water. Taking the weight in water reduces error due to fish movement, but may not be

practicable for large fish. Large numbers offish can be weighed in bulk if individual

weights are not needed (e.g., for population studies).

Because most fish maintain near-neutral buoyancy in water, their specific gravity is close

to 1.0 and body volume is proportional to weight. Therefore, the amount of water
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displaced in a container can also be used to determine weight. When taking weights, an f~

attempt should be made to have fish at a standard degree of wetness. Variation in

stomach contents or amount of water swallowed at capture will also affect fish weights.

Other sources of error include movement of the scale due to fish movements, wind or

boat motion.

Species. Study objectives will dictate what level of identification is needed for a fish.

Fish collected should be identified to species level. Local authorities should be consulted

before field work begins to determine whether regional taxonomic references exist.

Sex and Age of Maturity. Information on the sex and stage of maturity should be

recorded for each fish where possible. If fish are collected during spawning season, some

fish can be sexed based on breeding colors. Mature fish may release eggs or milt when

they are handled.

Gross Pathology. All fish collected will be examined for any external signs of

abnormalities or parasites. The following may be included in the gross external |

examination: examination of body surface and denote as normal or abnormal.

Abnormalities may include excess mucus or irregular color.

9.0 QUALITY ASSURANCE AND QUALITY CONTROL

All sampling data must be documented in the field logbooks and/or field forms, including

rationales deviations from this SOP. The Field Team Leader or designated QA reviewer will

check and verify that field documentation has been completed per this procedure and the other

procedures referenced herein. All equipment must be operated according to the manufacturer's

specifications, including calibration and maintenance. If possible, species identifications will be

confirmed by a regional biologist familiar with the site aquatic fauna.
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10.0 DECONTAMINATION AND HEALTH AND SAFETY

All equipment used in the sampling process shall be decontaminated prior to field use and

between sample locations. Decontamination procedures are presented in OU3 SOP-7. Personnel

shall don appropriate personal protective equipment as specified in the health and safety plan.

Any investigation-derived waste generated in the sampling process shall be managed in

accordance with the procedures outlined in OU3 SOP-12.

Any time fish are collected, water and boat safety precautions must be taken. Wading can be

hazardous in swift currents or if the bottom is uneven or algae-covered. Falls can be avoided by

moving slowly, taking short steps, and wading sideways to the current. Guidelines for boating

safety should be followed for all activities which require transportation by boat.

Safety procedures which should be observed while electrofishing include use of the buddy

system, clear communication between the sampling team, and all samplers in waterproof gloves

and waders which do not leak. The electrofishing equipment should be equipped with 'dead man'

\ automatic shut-off switches, and one person should control the power source. At least one

member of an electrofishing team must be certified in CPR.
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FIGURE I. Measurement of Rth Length • Sttndnd. Fork, and Tottl
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

f 1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide a standardized method for
collection of small mammals for biological surveys, chemical analysis of tissues and/or
histopathological examination. This procedure will be used by USEPA Region 8 for the
Remedial Investigation work for Operable Unit 3 performed at the Libby Asbestos Superfund
site.

This document focuses on methods and equipment that are readily available and typically
applied in collecting small mammals. It is not intended to provide an all-inclusive discussion of
small mammal collection methods. Specific sampling problems may require the adaptation of
existing equipment or design of new equipment. Such innovations shall be clearly described in
the project-specific sampling plan and approved by the Project Manager and the Quality
Manager.

2.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated
with them. This list is not intended to be comprehensive and often additional personnel may be
involved. Project team member information shall be included in project-specific plans (e.g.,
work plan, field sampling plan (FSP), quality assurance plan, etc.), and field personnel shall
always consult the appropriate documents to determine project-specific roles and responsibilities.
In addition, one person may serve in more than one role on any given project.

Project Manager: Selects site-specific sampling methods, sample locations, and constituents to
be analyzed with input from other key project staff.

Quality Control Manager: Overall management and responsibility for quality assurance and
quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,
performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Field Biologist: Implements the sampling program,
supervises other sampling personnel, and ensures compliance with SOPs and QA/QC
requirements. Prepares daily logs of field activities.

Sampling Technician (or other designated personnel): Assists the FTL, field biologist, or
engineer in the implementation of tasks. Performs the actual sample collection, packaging, and
documentation (e.g., sample label and log sheet, chain-of-custody record, etc).
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3.0 EQUIPMENT

3.1 Organizational and Safety Equipment

• Sampling and Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP)
• Health and Safety Plan (HASP)
• Safety equipment (e.g., Tyvek, respirators with high-efficiency particulate air (HEPA) filters,

surgical gloves, nitrile gloves, eye protection, first aid kit)
• Clipboard, writing utensils, permanent waterproof ink marker
• Site maps
• Global Positioning System (GPS) navigation/survey equipment
• Digital camera

3.2 Trap Setting and Data Recording Equipment

Data collection sheets and field log books
Spring loaded scale
Tape measure, 100-foot length
Survey flags and flagging tape
Leather gloves
Sherman Live Traps
Bait (e.g., oats, peanut butter)

3.3 Sample Processing and Shipment Equipment

Nitrile gloves
Surgical gloves
Wet ice
Storage cooler
Small/large resealable plastic bags
Glass and/or plastic vials for tissue samples
Garbage bags
Duct tape

3.4 Decontamination Equipment

5-gal Ion plastic buckets
Hypochlorite bleach or Lysol™ disinfecting solution
Scrub brushes
Paper towels
Garbage bags

r
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4.0 SAMPLE COLLECTION

4.1 Preparation

A scientific collection permit shall be obtained from the appropriate federal or state agency.
Most states have permit information available on the internet. A natural heritage search for
threatened or endangered species should also be requested from the state. In addition,
permission from the landowner(s) must be received prior to trapping at the site or reference
areas.

4.2 Sampling Location Selection

The exact locations of the sampling areas and placement of trap lines should made during an
initial field reconnaissance based on the identified habitats, terrain, access and other
considerations. Areas identified for small mammal trapping are described in the site-specific
sampling and analyses plan (SAP).

4.3 Targeted Species

The mammalian species targeted for collection are described in the site-specific SAP.

4.4 Trap Selection

While many types of traps are available for the collection of small mammals, this small mammal
collection SOP will use Sherman Live traps. Sherman Live traps are a type of box trap that are
the most effective for capturing small terrestrial mammals unharmed (Wilson et ah, 1996). As
shown in Figure 1, this trap is rectangular in shape with a spring-loaded door that becomes
triggered once an animal enters the trap. Box traps are recommended over simple snap traps due
to reduced occurrences of predation and trap disturbance by raccoons and deer. Snap traps are
lightweight and easily triggered or moved by non-target species. In addition, once an animal is
captured in a snap trap, it becomes a likely target for predation. The heavier box trap, with solid
sides, is better suited to withstand disruption by predation. Live trapping is also preferred for the
collection of samples for histopathology examination. Animals collected from kill traps may
decompose prior to collection making tissue examination impossible. The Sherman Live traps
come in a variety of sizes. The size to be used for the Libby OU3 effort is 8 X 9 X 23cm).

4.5 Trap Placement

Methods for capturing mammals and in particular the use of trap arrays are reviewed by Wilson
et ah, 1996. Typical methods of trap placement include transects, grids and webs Pearson and
Ruggiero (2003) compared transect versus grid trapping arrangements for sampling small
mammal communities in two forest cover types in west central Montana. They found that
transect arrangements compared to grid arrangements yield more total captures, more individual
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captures and more species than grid arrangements in both cover types in both of the years =
examined. Differences between the two methods were greatest when small mammals were least
abundant. Based on this reported efficiency and the lower level of effort required for the line
transect method compared to the grid method, the line transect trap method will be used to
collect small mammals at Libby OU3.

Traps will be placed along trap lines as outlined in the site-specific SAP. Trap lines should be
numbered or lettered sequentially. Each individual trap along the trap line should also be
assigned a number, based on its position along the line. The location and orientation of each trap
line should be sketched in the field logbook and also recorded on either a site map or an aerial
photo. The start and end of each grid line or trap line should be marked with a survey flag and/or
length of flagging tape tied to a branch at eye level. The flag or flagging should be labeled with
the trap area, trap line, and trap number, using a thick waterproof marker. In heavily vegetated
areas, individual trap locations may also be marked with a labeled survey flag. This simplifies
trap relocation and reduces habitat destruction during subsequent trap checks. Flags should be
placed so that they do not impede an animal's progress toward the trap. Traps should be placed at
habitat features (e.g., log, tree, runway, burrow) as long as they lie within 2 meters of the point.
Traps should seldom be set in open areas, since small mammals usually avoid these areas due to
the increased likelihood of predation. Success can still be increased by placing traps along fallen
logs, large roots, or in brushy areas. However, traps should be placed so that the release is not
impeded by vegetation or other obstructions.

( '4.6 Trapping Effort V ;

Trapping effort is the product of the number of traps used and the time over which those traps are
monitored. The number of traps multiplied by the number of "trap-nights" gives the number of
"trap-nights" for a particular study. Wilson et al. (1996) recommends a minimum of 500 trap
nights for a preliminary investigation of a habitat. This recommendation, however, is for
trapping designed to gather quantitative information on small mammal populations and species
diversity. The goal of the OU3 sampling effort is to obtain the minimum and hopefully the
maximum number of individuals at each sampling location. Therefore a specific number of trap
nights is not specified.

4.7 Trap Setting and Baiting

If mammals are to be collected that are trap shy, traps should be set in place and baited, but
rendered non-functional for 6 days prior to the trapping event. This period of time will allow the
animals to become accustomed to the traps and will decrease "trap shyness" (Wilson et al.,
1996).

Traps will be set at dusk and checked after the first 2 hours of sunlight in order to capture diurnal
(active in the daytime), nocturnal, and corpuscular (active at dusk and dawn) animals. Traps will
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be baited when they are set. Bait should be carried in a resealable plastic bag and dispensed as
needed. The bait will consist of a mixture of 50:50 peanut butter and rolled oats. [Note: The
relative proportions of each can be modified to suit field conditions (e.g., use less peanut butter
in warmer weather)]. Traps should be baited so that the bait does not fall off. Local
invertebrates and/or earthworms may be added to the trap bait to increase the chance of attracting
shrews. Traps will be set and checked for 5 consecutive days or until the target numbers of
organisms are collected.

4.8 Trap Checks and Data Recording

A field team of two people will be used to check the traps, handle and capture the animals, and
record the necessary information. For each trap where an animal is captured, the date, time, and
trap identification number will be recorded on a Field Small Mammal Trap Log Form (Appendix
A). For the purposes of the Libby OU3 Phase IIC investigation, sample IDs for mammal
trapping will be labeled as follows:

SMT-_-x-y-z

where:

• SMT is the sampling location number
• x is the unique trap transect line number
• y is the unique location on the transect line
• z is the unique small mammal identification number (e.g., if 2 mammals are captured at the
same trap on different days, the z value for the second mammal caught is 2).

When a sprung Sherman Live trap is located, it will be carefully picked up, and the trap door will
be depressed to check for captured animals. If the trap contains an animal, the handler will
proceed to the next steps for measurements in trapped animals. If no animal is discovered inside
the trap, "empty sprung trap" (EST) or "no capture" (NC) will be recorded on the data sheet, as
appropriate. The trap will then be placed back in the "unarmed" position on the ground until
dusk and then reset and rebaited.

All personnel performing trap checks should wear appropriate personal protective equipment as
specified in the site-specific Health and Safety Plan (HASP). At a minimum when handling
traps and mammals protection should include surgical gloves underneath an exterior pair of
leather or thick rubber gloves (to prevent the interior gloves from getting torn on the sharp
surfaces of the traps) and half face respirators fitted with HEPA filters. When checking traps in
dry or dusty conditions, full-face respirators with HEPA filters (or half-face respirators with
appropriate eye protection) should be worn, along with disposable coveralls (e.g., tyvek).
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4.9 Measurements on Trapped Mammals

The following information will be recorded for each of the mammals trapped on a small mammal
trapping log sheet that is unique for each sampling area. A separate log sheet is maintained for
each trapping location over the duration of the trapping event.

The species is recorded by a common name abbreviation. Abbreviations are listed in the
following table.

Common name

| 
M

am
m

al
ia

n

Dusky or Montane Shrew
Masked Shrew
Pygmy Shrew
Vagrant Shrew
Northern Flying Squirrel
Red-tailed Chipmunk
Bushy-tailed Woodrat
Columbian Ground Squirrel
Deer Mouse
Golden-mantled Ground Squirrel
Heather Vole
Hoary Marmot
Long-tailed Vole
Mountain Cottontail
Northern Pocket Gopher
Pika
Red Squirrel
Southern Red-backed Vole
Snowshoe Hare
Yellow-bellied Marmot
Yellow pine chipmunk
Western Jumping Mouse
Water Shrew
Water Vole

DSKS
MSKS
PYGS
VAGS
NFSQ
RTCM
BTWR
CGSQ
DEMO
GMSQ
HEAV
HORM
LTDV
MTCT
NPGO
PIKA
RESQ
SRBV
SNSH
YBMA
YPCM
WJMO
WATS
WATV

General Lifestage

If possible the general lifestage of the mammal should be recorded. In general, guidelines for
aging mammals are derived from the findings of field studies that mark individuals at birth and
follow them through adulthood. Aging criteria for mammals are generally taxa specific. For the
most part, mammals are assigned to broad age classes (following table) relative to developmental
or reproductive milestones as neonate, nestling, suckling, pouch young, juvenile, immature,
subadult, adult and old adult (Kunz et al. 1996). During the Phase HI sampling efforts, it will be
difficult to assess absolute age in the field as the methods for aging rely on verifying age-related
differences (e.g. body size, ossification of long bones, tooth wear) by measurement on a
statistically appropriate number of known-age individuals (Kunz et al. 1996). Mammals
captured in the field can be aged by collecting body measurements and evaluating reproductive
criteria relative to the broad age categories listed above.
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Lifestage (Age) Categories

Neonate

Nestling

Suckling
Pouch
Young

Juvenile

Immature

Subadult

Adult
Old adult

A newborn mammal with a detectable umbilical cord. Sometimes used
to refer to any young animal early in lactation.
A young animal with limited locomotory and sensory development that
has not left the nest; usually young of an altricial species prior to
weaning.
A mammal before weaning.
A young marsupial that has not left the pouch or, if a pouch is not
present, has not detached from a teat.
A weaned young mammal that still associated with its mother or siblings
and may nurse infrequently; usually smaller than a subadult.
A young mammal that is neither fully grown nor sexually mature.
A young mammal that is not fully grown but that may or may not be
sexually mature or have adult pelage.
A fully grown mammal that is sexually mature.
An animal that shows extreme tooth wear and/or poor body condition.

Dead Animals

Animals found dead in a trap will be measured and checked through the plastic bag to limit
exposure to ectoparasites and other health hazards associated with small mammals. Obtain side-
view and belly-view photographs of the specimen. Any visible abnormalities (e.g., hair loss,
presence of tumors, etc.) will be recorded on the Trap Log Form.

Live animals not selected for gross necropsy and the collection of tissue samples will be
released. Released mammals will not be marked.

4.10 Gross Necropsy and Collection of Tissue Samples

A subset of the mammals collected will be sacrificed for the examination of gross and
microscopic lesions in the lungs, gastrointestinal tract, and kidney. These mammals will be aged
by eye lens weight. The site-specific SAP outlines the targets identified for histopathology
examination.

Live animals identified for analyses of histopathology and asbestos in tissues will first be
removed from the field location in a plastic bag or cloth collection bag and transported to a field
laboratory. The animals will be euthanized via cervical dislocation. The individual will then be
weighed. Weight is recorded on the gross necropsy form. The animal is then wetted for the gross
necropsy examination and collection of tissues.

Necropsy results are recorded on a mammalian gross necropsy form. The necropsies will be
performed by experienced and trained personnel. The general steps for necropsy include:
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• When handling animals for necropsy, the primary consideration should be personal
safety. Field personnel should be trained in techniques to handle mammals in a manner
to minimize potential transfer of wildlife diseases. Powder free gloves should be worn at
all times as well as protective clothing (e.g. protective suits, coveralls) and rubber boots.

• Depending on the size of the mammal, examination of external and internal features
should be done with the unaided eye or with a dissecting microscope, whichever is
appropriate.

• Examine the body surface of the mammal, and denote as normal or abnormal.

• Document presence of lesions on body surface, whether lesions are open or closed, and
location of any such lesions.

• Examine the organs for color, size (swelling), and other gross abnormalities including the
presence of macroscopic lesions, nodules or plaques.

• Record observations on the gross necropsy form

All personnel within the small mammal processing area should wear disposable boot covers,
disposable coveralls, and a full-face respirator equipped with a HEPA filter. During sample
processing, one individual should be designated as "clean" and thus be able to assist the sample
processors in packaging the specimens for shipment by performing activities such as labeling f
clean containers, holding containers open while samples are placed inside, and placing packaged
samples in the shipping coolers. This ensures that the outer bags and coolers are not
contaminated when the samples arrive at their destination.

4.11 Tissue Sample Preparation

The lung, gastrointestinal tract and kidney will be removed and portions of the tissues will be
sent for histopathology examination and the analysis of asbestos levels by Transmission Electron
Microscopy (TEM). In theory there is not a minimum sample mass required for asbestos tissue
burden. In the literatures, laboratory studies examining asbestos tissue burden have been
measured in samples as small as 0.025g (Haque et al., 2001). A FSDS should be completed for
each tissue sample processed. Sampling location, tag number, date, species, and data on the
specimen metrics described below should be recorded. For each tissue collected, one half will be
preserved for histopathological examination and the second half will be kept on ice for asbestos
tissue burden analyses.

For each tissue sample collected for histopathology examination, the sample will be placed into a
plastic container in a volume of 10% buffered formalin solution equal to at least 10 times the
tissue volume to ensure adequate preservation. For each sample collected for asbestos tissue
burden, the sample will be placed in a glass scintillation vial and maintained and shipped on ice.
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f
Procedures for tissue sample collection and preparation are described below.

• Tissue sample labels indicating the mammal index ID number assigned to the individual
mammal, the type of tissue collected, the date of sample collection, and the type of
analysis specified should be affixed to all tissue collection containers for proper
identification.

• Wear powder-free gloves for labeling and handling of vials, and for the dissection
procedure. All wide-mouth plastic collection bottles need to be labeled and preweighed
before collecting tissue samples. Ensure the balance is level with a stable zero (no
sample or vial). Plastic bottles used for tissue specimens should have a wide mouth and
threaded caps for secure closure. Plastic bottles eliminate the potential breakage
problems. All handling of vials must be with gloved hands.

• Each tissue sample will be weighed and the wet weight recorded on the individual tissue
sample specific FSDS.

• Plastic containers for the histopathology samples should be filled with 10% buffered
formalin solution at a volume of 10 times the tissue volume to ensure proper fixation.
Formalin is classified as hazardous and the field team should take appropriate measures
to prevent skin contact or vapor inhalation.

• Plastic containers for the asbestos tissue burden samples will contain no fluid and will be
kept on wet ice.

• Dissecting tools will be dedicated to specific procedures. Dissecting tools used to expose
the internal organs will not be used to remove tissues. Dissection tools should be
decontaminated between each animal examined.

• Variability between species may result in some differences in the appearance and relative
size of particular organs and tissues, but their location will be similar among species.

• When dissecting tissues the field team should be careful not to squeeze or distort tissues
with forceps.

• Gastrointestinal (GI) Tract. To remove the GI tract, first tie off the GI tract near the
throat area to prevent content from leaking out. Cut off the esophagus above the tied-off
area and gently remove the entire GI area. The GI tract should be divided into four
sections: esophagus, stomach, small intestine and large intestine. The GI tract segments
should be opened prior to fixation. For each GI section, the samples will be divided into
two and each placed into the two separate containers.

• Lungs. Examine both lungs externally. If there are no obvious differences in size, shape
or other gross pathology then remove each of the lungs and remove the lower lobe
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•
section from each and place in separate containers. If there are differences then each of f
the lungs should be divided into two parts and each part placed into separate containers.

• Kidneys. Examine both kidneys externally. If they are symmetrical in shape and size
.and there are no obvious differences then place each kidney in separate containers. If
there are obvious differences (size and/or shape) then place one half of each kidney into
two separate containers.

• Gross Lesions. If any lesions are noted, collect separate tissue samples for microscopic
examination and other analyses. Cut a thin (1/8" - Vi") section of tissue that includes all
or portions of the lesion and adjacent apparently healthy tissue. Use caution not to crush
tissue in or around the lesion. Place the tissue sample in a volume of 10% buffered
formalin solution in a wide-mouth plastic bottle equal to at least 10 times the tissue
volume to ensure adequate preservation.

• Eye Lens. The left eyeball of each animal should be removed and preserve in a volume
of 5% formalin. Eye lens dry weight will be determined using a modification of Lord's
technique (Lord, 1959). The fixed lenses are removed from preserved eye balls within 12
months of preservation and dried at 95 degrees C until they reach a constant weight,
usually in about 96 hours. Lenses are then removed from the oven and weight to the
nearest 0.2 mg on a precision balance.

• Carcass. What remains of the animal after all tissue samples have been removed will be
preserved in a volume of 10% buffered formalin solution in a wide-mouth plastic bottle / \
equal to at least 10 times the tissue volume to ensure adequate preservation. The carcass ^
sample will be archived.

• Make certain that the containers are labeled and properly sealed to prevent leakage during
transport.

• Pack the containers for shipping to minimize jarring the containers during shipment.
Check with local couriers regarding current requirements or restrictions for shipment of
formalin.

• Extreme temperatures can alter tissue characteristics, making tissues unsuitable for
analysis. Exposure of dead specimens to extreme cold can cause tissue to freeze, making
histopathological analysis difficult. Extreme heat can cause rapid decomposition of
tissue. Samples should be labeled and shipped following procedures outlined in the
Sample Documentation and Sample Packaging and Shipping SOPs.

Field personnel will complete a chain-of-custody form for collected tissue samples in accord
with Libby OU3 specific SOPs including SOP#9, Chain of Custody Procedures and SOP#8
Sampling Handling.
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4.12 Tissue Samples for Histopathology

Samples collected and preserved for histopathology shall be transported to a laboratory qualified
and experienced in performing histopathology examination of tissues. The histopathology
laboratory will be responsible for further fixation and preparation of samples for
histopathological examination.

4.13 Tissue Samples for Asbestos Residues

Samples collected for asbestos residue analyses will be transported on ice to a Libby approved
analytical laboratory.

5.0 DECONTAMINATION

To disinfect traps, at least one set of three 5-gallon buckets should be set up in the designated
small mammal processing area. One bucket should be filled with dilute 5% hospital-grade
Lysol™ or hypochlorite bleach solution for disinfection and the other two should be filled with
tap water for rinsing. Traps should first be completely immersed in the disinfectant solution.
Any visible dirt, fecal material or bait should be scrubbed off with a brush and the traps should
be left to soak in the disinfectant for at least 10 minutes. After soaking, the traps should be
dipped in the first and then the second bucket of rinse water, and set out to dry. When the
disinfectant solution or rinse water baths become dirty with debris from the traps, the liquid
should be disposed of properly, and new baths should be prepared. All waste material from
small mammal activities, including used paper towels, gloves, disposable coveralls, plastic bags,
etc. should be placed in a plastic garbage bag. When processing is complete, bags should be tied
or taped shut and disposed of properly and all work surfaces and equipment within the small
mammal processing area should be wiped down with a dilute 5% hospital-grade Lysol™ solution
or a solution of 1% hypochlorite bleach.

Once sample processing is complete, personal protective clothing and equipment should be
removed by first removing the outer layer of gloves, which should be discarded (if leather) or
disinfected (if rubber) with a Lysol™ or hypochlorite solution. Coveralls should be removed
next, followed by boot covers. The inner gloves should be washed in a disinfecting solution,
washed with soap and water, and then removed and discarded. The respirator should be removed
last. Personnel should then thoroughly wash bare hands with disinfectant soap and water.

6.0 QUALITY ASSURANCE/QUALITY CONTROL

Field Duplicates

For asbestos tissue burden a duplicate tissue should be collected at a frequency of one per 10
tissue samples. The tissue duplicate will be collected from the same animal and tissue type.

Field Blanks
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In order to understand if asbestos is introduced into tissue samples as a result of handling, f
dissection, and collection of the tissue samples, two types of blanks will be collected. The first
blank will be an empty container that opened to the handling environment and then shipped with
the tissue samples. The second blank will be a tissue blank. This will be a container with a
small portion of liver or beef that is obtained from a grocery store. The tissue blank will be
collected in the same manner as the tissues from the collected mammals. Tissue blanks should
be collected at a rate of 1 per 20 tissue samples.

7.0 DATA VALIDATION

All data recorded on field data sheets will be checked by the FTL against records kept in field
logbooks. It is also the responsibility of the FTL to verify the contents of each shipping cooler
against the chain-of-custody form prior to shipment.

8.0 HEALTH AND SAFETY

According to the Centers for Disease Control and Prevention (CDCP), several species of small
mammals (e.g., Peromyscus maniculatus, Sigmodon hispidus, and Microtus pennsylvanicus)
have been found to carry and potentially transmit a hantavirus to humans (CDCP 1996). Field
biologists and other personnel who are exposed to small mammal body fluids and excreta are
particularly at risk of hantavirus infection (Mills et al. 1995). This virus can cause hantavirus
pulmonary syndrome (HPS), which has been fatal to a high percentage of exposed individuals.
Individuals who plan to trap, handle, process, or otherwise be involved in any activities related to f
small mammals should be educated about the inherent risks of such activities, as well as ways to v
minimize those risks.

During summer months, small mammals may also carry external parasites such as ticks and
fleas, which may transmit diseases such as Lyme disease, Rocky Mountain Spotted Fever, or
Plague. Personnel should carefully inspect their clothing and wear full body tyvek when
appropriate to avoid the possibility of infection by insect bites.

A limited number of people should be assigned to trap, handle and process small mammals. The
sample processing area should only be entered by the personnel assigned to trap and handle
small mammals. Food and drinking water is not allowed in the small mammal processing area.

When setting and checking traps, field personnel should wear surgical gloves underneath an
exterior pair of leather or thick rubber gloves to prevent the interior gloves from getting torn on
the sharp surfaces of the traps. Care should be taken when handling the traps to avoid injury.
When checking traps and decontaminating equipment, field personnel should wear health and
safety equipment as specified in the site-specific HASP. At a minimum, half-face respirators
with HEPA filters should be worn. In dry or dusty conditions, disposable coveralls (e.g., tyvek)
and appropriate eye protection.

During processing of small mammals in the field, full face respirators fitted with HEPA filters
(or half face respirators along with appropriate eye protection) should be worn, along with two

OU3 SOP MAMMAL-LIBBY-OU3
Rev. No. 0

Date: January 15,2009
Page 13 of 18



I Libby Superfund Site Operable Unit 3 Standard Operating Procedure

f \
\ layers of chemical resistant surgical gloves or one layer of surgical gloves and one layer of thick

nitrile gloves.
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Figure 1
Sherman Live Trap

OU3 SOP MAMMAL-LIBBY-OU3
Rev. No. 0

Date: January 15,2009
Page 16 of 18



r

This page intentionally left blank to facilitate double-sided printing.



Libby Superfund Site Operable Unit 3 Standard Operating Procedure

r

APPENDIX A
SMALL MAMMAL TRAPPING LOG
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Small Mammal Trapping Log
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide a standardized method for
preparation of tissue samples for asbestos analysis. This procedure will be used by USEPA
Region 8 for the Remedial Investigation work for Operable Unit 3 performed at the Libby
Asbestos Superfund site.

2.0 RESPONSIBILITIES

The Field Sampling Team Leader is responsible for ensuring that all bark samples are collected in
accord with this SOP. The Laboratory Director is responsible for ensuring that tissue samples
provided to the laboratory for evaluation by this SOP are prepared and analyzed in accord with the
requirements of this SOP. It is the responsibility of the Field Sampling Team Leader and the
Laboratory Director to communicate the need for any deviations from the SOP with the
appropriate USEPA Region 8 Remedial Project Manager or Regional Chemist.

3.0 EQUIPMENT

3.1 Laboratory Equipment/Reagents

• 47 mm 0.45 micron mixed cellulose ester (MCE) filters
• Glass Petri Dishes with lid
• Low Temperature Asher f l
• HEPA Laminar Flow Hood ^
• Grids
• Fine Forceps
• Grid Clips and Grid Storage Boxes
• Kim wipes or alternative paper
• Transmission Electron Microscope with the following capabilities:

- lOOKev
fine probe size <250 nm
elemental Chemistry via X-Ray Detector

• Large ceramic crucibles (approx. 50 ml capacity or greater)
• Glass stirring rods
• Fumehood
. HEPA filtered Hood
• Ultrasonic Bath
• Vortex Stirrer
• Reagent Grade or better HC1

4.0 METHOD SUMMARY

This method is adopted from Batterman and Cook (1981).
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A tissue sample is obtained by dissection of test organisms. The tissue sample is transmitted to
the laboratory on ice in well-marked containers.

Tissue samples are prepared for analysis by low temperature ashing. The residue is then treated
with HC1 to dissolve any salts or carbonate component that may be present and an aliqiot of the
suspension is applied to a filter which is examined for asbestos using transmission electron
microscopy (TEM).

5.0 SAMPLE PREPARATION AND ANALYSIS

5.1 Tissue Preparation

Ashing

Upon receiving the tissue sample, place the container (if suitable) directly into a low temperature
asher (LTA) at 150 W and 1.5 mL (Vmin for at least 16 hours, [what is ashing temp? can the
freeze-drying step be omitted ???] If the sample container is not suitable for ashing, transfer the
tissue sample to a glass scintillation vial for ashing. Rinse the original container with about 5 mL
of FDI water and place the rinsate in the glass vial with the tissue, and ash as above.

Acid Treatment

Suspend the ashed residue in about 10 mL of filtered and deionized (FDI) water to cover the
surface of the residue. Slowly add approximately 6 drops of 6N HCL to the wetted ash. Typically
a visible effervescing is observed. Add the HC1 slowly to keep this reaction controlled. A small
glass stirring rod is useful at this point to gently stir the ash and expose all material to the acid.

If after 3-5 minutes there is no further visible reaction, proceed to the next step. If bubbling is still
occurring, continue observation and gentle stirring for up to an additional 5 minutes.

Place the ash suspension in an ultrasonic bath for approximately 2 minutes. Remove the ash
suspension from the bath and mix the sample on a vortex stirrer for approximately 1 minute.

Filtration

Transfer the sample suspension into a 100 mL graduated cylinder. Dilute to 100 mL with FDI
water and mix thoroughly. Filter a series of aliquots of the suspension through 47 mm diameter
mixed cellulose ester (MCE) filters with 0.4 um pore size. Typical aliquot volumes are 50 mL, 25
mL, 10 mL, and 5 mL. These volumes may be adjusted as needed to achieve optimal asbestos
loading on the filter, depending on the amount of asbestos present in the samples. Place the filter
in a disposable labeled Petri dish. With the Petri dish cover ajar, dry the filter by air drying.
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5.2 TEM Examination

From the filter selected for analysis, prepare 3 grids for TEM analysis as detailed in International
Organization for Standardization (ISO) TEM method 10312, also known as ISO 10312:1995(E).
Utilize 2 grids for analysis, and archive 1 grid.

Counting rules

Examine the grids using TEM in accord with ISO 10312, with all relevant Libby site-specific
modifications, including utilizing the most recent version of all relevant project specific
modifications, including LB-000016, LB-000019, LB-000028, LB-000029, LB-000030, LB-
000053, and LB-000066. All fibrous amphibole structures that have appropriate Selective Area
Electron Diffraction (SAED) patterns and Energy Dispersive X-Ray Analysis (EDXA) spectra,
and having length greater than or equal to 0.5 um and an aspect ratio (length:width) > 3:1, will be
recorded on the Libby site-specific laboratory bench sheets. Data recording for chrysotile (if
observed) is not required.

Stopping rules

The target analytical sensitivity for sample analysis should be specified in the SAP. In the absence
of such specification, the target sensitivity should be 1E+05 g"1. The analytical sensitivity is
calculated using the following equation:

GO • Ago • Mass • F
where:

S = Sensitivity (1/g)
EFA = Effective filter area (mm2)
GO = Number of grid openings counted
Ago = Area of one grid opening (mm2)
Mass = Mass of fresh tissue (g)
F = Fraction of original sample deposited on the filter

Count the sample until one of the following occurs:

• The target sensitivity is achieved.
• A total of 50 or more LA structures are observed. In this case, counting may cease after

completion of the grid opening that contains the 50th LA structure.
• A total of 0.5 mm2 of filter is analyzed without reaching the target sensitivity or observing

50 LA structures.

5.3 Electronic Data Deliverable
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All data on the number, type and size of LA fibers collected in the laboratory will be provided as
an electronic data deliverable (EDD) using the most recent version of the spreadsheet developed
for this purpose ("TEM Tissue.xls").

6.0 QUALITY ASSURANCE

6.1 Laboratory-Based Quality Assurance

Preparation Blanks

A preparation blank is prepared by processing an empty tube with tissue sample tubes in each
chamber of the low temperature asher (LTA). This type of blank is intended to indicate if
contamination is occurring at any stage of the sample preparation procedure.

Laboratory blanks should be prepared at a rate specified in the project-specific sampling and
analysis plan. In the absence of a project-specific specification, laboratory blanks should be
prepared at a rate of 3%.

Filtration Blanks

A filtration blank is a clean filter that is prepared by passing 100 mL of laboratory FDI water
through it. The purpose of this type of blank is to ensure that the filters are not contaminated in
the laboratory, and that fluids used for diluting and processing samples are fiber-free.

Filtration blanks should be prepared at a rate specified in the project-specific sampling and
analysis plan. In the absence of a project-specific specification, filtration blanks should be
prepared at a rate of 2%.

Laboratory Duplicates

Laboratory duplicates will be prepared by applying a second aliquot of ashed residue suspension
to a new filter, which is then prepared and analyzed in the same fashion as the original filter. The
frequency of laboratory duplicates should be specified in the SAP. In the absence of such
specification, the rate should be no less than 5%. Laboratory duplicates should be recorded using
the appropriate laboratory quality control field in the TEM EDD spreadsheet.

6.0 REFERENCES

Batterman, A.R. and Cook, P.M. 1981. Determination of Mineral Fiber Concentrations in Fish
Tissues. Can. J. Fish. Aquat. Sci. 38: 952-959.
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Libby Superfund Site Operable Unit 3 Standard Operating Procedure

1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide a standardized method for
the survey of amphibians and amphibian abnormalities. This procedure will be used by USEPA
Region 8 for the Remedial Investigation work for Operable Unit 3 performed at the Libby
Asbestos Superfund site.

This document focuses on methods and equipment that are readily available and typically applied
in amphibian surveys. It is not intended to provide an all-inclusive discussion of amphibian
survey methods. Specific sampling problems may require the adaptation of existing equipment or
design of new equipment. Such innovations shall be clearly described in the project-specific
sampling plan and approved by the Project Manager and the Quality Manager. Most of the
methods presented in this SOP are derived from those used by the United States Fish and Wildlife
Service (USFWS) as part of their program for monitoring abnormalities in amphibians on wildlife
refuges (http://www.fws'.gov/contaminants/Issues/Amphibians.cfm).

2.0 RESPONSIBILITIES

This section presents a brief definition of field roles, and the responsibilities generally associated
with them. This list is not intended to be comprehensive and often additional personnel may be
involved. Project team member information shall be included in project-specific plans (e.g., work
plan, field sampling plan (FSP), quality assurance plan, etc.), and field personnel shall always
consult the appropriate documents to determine project-specific roles and responsibilities. In
addition, one person may serve in more than one role on any given project.

Project Manager: Selects site-specific sampling methods, sample locations, and constituents to
be analyzed with input from other key project staff.

Quality Control Manager: Overall management and responsibility for quality assurance and
quality control (QA/QC). Selects QA/QC procedures for the sampling and analytical methods,
performs project audits, and ensures that data quality objectives are fulfilled.

Field Team Leader (FTL) and/or Field Biologist: Implements the sampling program,
supervises other sampling personnel, and ensures compliance with SOPs and QA/QC
requirements. Prepares daily logs of field activities.

Sampling Technician (or other designated personnel): Assists the FTL, field biologist, or
engineer in the implementation of tasks. Performs the actual sample collection, packaging, and
documentation (e.g., sample label and log sheet, chain-of-custody record, etc).
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3.0 EQUIPMENT

• State and federal permits (recommended, but not required for samples collected under
Superfund)

• Global Positioning System (GPS) unit
• Auditory Survey Forms (see Attachment 1)
• Amphibian Monitoring Data Collection Form (see Attachment 2)
• Abnormal Frog Form (see Attachment 3)
• Thermometers (to measure air and water temperatures)
• Water depth gauge j
• Plastic containers with perforated lids J
• Ziploc bags or Minnow bags j
• 10 cm ruler j
• Paper towels ]
• Cooler(s) j
• Blue ice {
• Towel or other barrier to place between frogs and ice in coolers |
• Digital camera
• Frog or D Frame Dip Nets
• Field log book
• Ink pen
• Tricane methanesulfonate (MS-222) or Chloretone solution (-10%)
• Jars for anesthetizing frogs for photo documentation
• ID tags

4.0 PREPARATION

A scientific collection permit should be obtained from the appropriate federal or state agency
(recommended but not required for samples collected under Superfund). Most states have permit
information available on the internet. A natural heritage search for threatened or endangered
species should also be requested from the state.

5.0 SAMPLING LOCATIONS

Sites (waterbodies) identified for sampling are specified in the site-specific sampling and analyses
plan (SAP). Within each of these sites a number of subsampling locations may also be identified
based on the goals established in the SAP.
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6.0 SURVEY METHOD SUMMARY <

Amphibian surveys will be conducted in four distinct steps as follows:

Step 1: Conduct an initial site assessment which includes identifying areas where breeding
populations of frogs are present within the waterbodies identified for amphibian sampling
in the site-specific Sampling and Analyses Plan (SAP).
Step 2: Monitor the breeding areas identified in step 1 for the presence of metamorphs
weekly.

Step 3: Collect metamorphs and examine for abnormalities, record findings as normal or
abnormal

Step 4: Inspect and document abnormal frogs.

7.0 INITIAL SITE ASSSESSMENT

7.1 Initial Survey to Identify Breeding Populations

In order to identify the specific locations to be sampled for abnormalities, it is first necessary to
complete a survey for the presence of possible breeding populations of frogs. In the majority of
frog species, males in reproductive condition use distinctive species-specific calls to advertise
their position to potential mates and rivals. Auditory surveys use this species-specific behavior to
identify both species composition and breeding habitat or microhabitat use (Heyer et al., 1994). It /
is useful to first survey a site by listening for the chorusing of adult frogs at night. ^

Survey Locations

Survey locations are located within the sites (waterbodies) identified for amphibian sampling in
the SAP. There should be multiple survey locations within the identified sampling site which are
located along a survey route. As a general guide, survey locations should be located one half mile
apart. Survey locations may be around the perimeter of a sampling site if it is a pond or
impoundment. Using a GPS unit, record the coordinates of each survey site on an Auditory
Survey Form (Attachment 1).

Survey Period

Auditory surveys should be completed at least once in April and again in late May or early June to
identify all frog species. Life history information on frog and toad species in the OU3 area is
listed in Table 1.

Survey Conditions

Auditory surveys should begin at least 30 minutes after sunset and should generally be completed
by 11:00 pm. Surveys should be conducted when air temperatures are at least 42°F, wind speed is
less than 19 mph and precipitation consists of no more than light rain or drizzle.
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Survey Procedures

At each survey location, surveyors should listen for five minutes listening for amphibian calls.
Record calls by species using the following index on an Auditory Survey Form:

0 - No individuals heard
1 - Individuals can be counted. There may be space between calls.
2 - Calls of individuals can be distinguished but there is some overlapping
3- Full chorus of calls. Constant, continuous, and overlapping.

Data Recording

The survey results will be recorded on an amphibian auditory survey form. All survey locations
will be photographed. Species will be recorded by a common name abbreviation according to a
standard list of alpha codes. These are the same as those used by the USFWS for their amphibian
surveys.

Common name and Code OU3 Species

Western Toad
Pacific Treefrog
Columbia Spotted frog

Bufo boreas
Pseudacris regilla
Rana Luteiventris

(BUBO)
(PSRE)
(RALU)

Alternative Procedures

Although auditory surveys are more efficient at identifying amphibians (frogs and toads)
compared to visual surveys (Heyer et al., 1994), the may in some cases not be possible if there are
constraints to conducting surveys at night. In these cases the survey can be completed using visual
methods. A visual survey can be conducted in early morning or evening recording visual
encounters with frog and toad species. This method also involves walking the perimeter of the
waterbody and stopping at survey intervals to examine for signs of frog and toad activity. This
may require sampling with a dip net into the pond and vegetation.

8.0 MONITORING FOR METAMORPHOSIS

The results of the population surveys will be used to identify specific areas where breeding
populations of frogs or toads are located and where sampling for amphibian abnormalities should
be conducted (sampling sites and number of locations per site are specified in the site-specific
SAP). Each sampling location should be monitored on a weekly basis during the time
metamorphosis is expected. Monitoring should occur early in the season to allow time for
selection of alternate sampling locations (if needed) before the breeding window ends. An
Amphibian Monitoring Data Collection Form (Attachment 2) should be filled out every time a
visit is made to a sampling location for monitoring purposes.
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Any individuals with both hind and forelimbs emerged are considered "metamorphs". The most •
efficient time to observe metamorphs is typically when ambient temperatures are mild (i.e. dawn
or dusk). Most metamorphosed frogs will inhabit the edges of the wetland, preferentially
choosing areas adjacent to shallow water. If there is a high degree of vegetative structure in the
wetland, the metamorphs may be found in the interior of the wetland as well.

The presence or absence of tadpoles or metamorphs should be noted on an Amphibian
Monitoring Data Collection Form in addition to the GPS coordinates of the monitoring location,
ambient air and water temperature, presence of egg masses, water depth and general weather
conditions for that day. The perimeter of the site should be walked looking for metamorphs that
jump into the water or into marginal vegetation. If metamorphs are infrequently encountered or
appear to be absent, then the edges of the pond should be sampled using a dip net (sweeping the
net along bottom and bringing it back into the bank) in order to confirm the absence of
metamorphs. Breeding activity (presence of eggs and/or tadpoles) should be recorded as well as
any lack of successful breeding. If any tadpoles are encountered, the species (when possible) and
the stage of development (Gosner 1960) of at least 10 tadpoles for each species encountered
should be recorded on the data collection form.

Some important factors that may influence the development of frogs and toads and the search for
metamorphs include:

a) Productivity of the wetland. Consider the amount of submerged aquatic vegetation, /"
insect life, # tadpoles present, and amount of cover available for frogs. Metamorphs are V
more likely to stay in/near a productive wetland longer after transformation than in an
unproductive mud hole, thus your chances of intercepting them before they emigrate
from the area are greater in productive areas.

b) Developmental stage of any tadpoles present. Sites with full sun will most likely
experience faster developmental rates than those in heavily wooded or otherwise shady
areas.

c) Projected weather. Extreme changes in environmental conditions can drive
development of tadpoles more quickly than expected.

d) Species life history. Bufonids (toads) can successfully breed and develop very quickly.
Even when permanent water supplies are used, newly metamorphosed toads may range
widely from the water's edge (this distance increases steadily with age and size).
Treefrog metamorphs may begin climbing soon after transformation, so be sure to
inspect the entire height of vegetation near the edge of the wetland.

e) Site-Specific Factors. Developmental rates may not be similar across sampling sites
due to environmental factors.
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9.0 COLLECTION AND EXAMINATION OF METAMORPHS

9.1 Collection of Metamorphs

Once metamorphosis is noted, collection of metamorphs should follow as soon as possible. The
most effective technique of capturing frog metamorphs is using a dip net. The type of net chosen
depends on the habitat. If the edges are fairly open and there is not much debris in the water, a
deep, cone shaped net seems to work best. In more dense wetlands, a heavy duty, fairly shallow
net should be used. Depending on the characteristics of the site or target species, techniques will
vary. Other acceptable methods for capturing frogs include sweep nets and traps.

Populations of metamorphs usually exhibit clumped distributions. Therefore, when a productive
area is found the members of the sampling team should converge on that spot to capture as many
frogs as possible (aim for 50-100 frogs per site) before looking elsewhere. The general sampling
technique is described below. However, field modifications of these methods may be necessary
depending on site conditions.

To capture a frog, place a dip net in front of the selected frog and attempt to "herd" the individual
into the net by stepping quickly towards it. This technique can be refined, by having two or more
people strategically place their nets to cut off avenues of escape. If working alone, one can also
try using a small aquarium net to "herd" the frogs into the larger net. When collecting treefrogs, it

I is often easier to pick the frogs from the vegetation by hand. However, if they are clinging to
sharp edged or other dense vegetation try placing a net on the opposite side of vegetation and coax
them to jump off into your net, in order to avoid injury to yourself and to the delicate metamorphs.

Sweep the net quickly through the water where a frog is seen (or where one recently jumped into
the water). Often this requires the netter to sort through copious amounts of mud and leaf litter
before finding the frog; however, this is the most effective technique when sampling densely
vegetated wetlands. If frogs are difficult to collect as a result of jumping into the water, return
later in the day (or the following day if ambient temperatures are extreme) as they will return to
the margins if they are left undisturbed for some time. Once frogs have entered the water during
the heat of the day, they tend to stay there, whereas during milder weather, they tend to return to
edges more readily if left undisturbed for a short time.

Once a frog is captured, it should be placed into a plastic container with a perforated lid, along
with a paper towel moistened with site water or wet leaves from the site. If the individual is a
tadpole or still has a tail (>4mm), then it should be placed in a closed lid container or zip-lock bag
along with water from the site. In this case, at least half of the container should remain air to
prevent the water from becoming anoxic. Alternatively, plastic minnow bags that can be easily
tucked under a belt to free the hands can also be used effectively during field capture. Be sure to
place no more than a few drops of site water in the minnow bags to keep them moist and blow air
into the bag to provide a protective "pillow". Minnow bags should be used to hold no more than
5-10 animals at a time, depending on size/species and should not be filled with very much water to
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prevent frogs from drowning. The bags can then be placed in a cooler, layered with blue ice on
the bottom and a towel or other barrier between the ice & the frog bags.

Note that Bufo boreas (BUBO) metamorphs are small and the best capture technique is simply
picking them up with bare hands. Place Bufo metamorphs in a large plastic bag with unbleached
paper towels moistened with site water and some aquatic vegetation. Place the large bags in a
cooler with blue ice on the bottom and a towel or other barrier between the ice and the toad bags.
All toads should be housed in the cooler until processing.

Once 50-100 individuals of a single species have been captured, all individuals should be
processed. If at least 50 individuals could not be collected at once, captured animals should be
held in a cool place to ensure that none are sampled twice. The site can be revisited for up to two
more days to fulfill the minimum required sample size. Animals should not be held for more than
three days before being released back to the capture site. It is preferable to process animals on the
day of capture for consistency. If after repeated visits, the minimum of 50 animals can not be
collected from a particular site, the data for any and all metamorphs collected should be recorded
on the Amphibian Monitoring Data Collection Form.

Metamorphs vary in size depending on species. The listed snout-vent lengths (SVLs) should be
used as a general guide. Best judgment should be used to determine whether the captured frogs all
belong in the same cohort. A cohort is a group of individuals of the same species at the same age
(stage of development). As the season progresses, it will be very important to note SVL's to |
ensure that resampling of the same cohort from the same site does not occur.

9.2 Recording Data on Metamorphs

Once metamorphs have been collected, the processing begins. The metamorphs collected can be
moved to a separate indoor facility for processing or they can be processed in the field.
Metamorphs can be held in small groups (5-10 metamorphs) in the same containers used to collect
them if they have sufficient moisture and air (do we need to define what constitutes sufficient?).
Frogs should be transferred into well marked containers as they are processed. This method is
particularly useful if you are working alone. Note, the metamorphs will attempt to escape from
coolers or other large containers every time the lid is opened which presents the opportunity for
injury to occur. Bufo (toad) specimens can tolerate much drier conditions and are much easier to
handle when they are dry. A full collection of toads (50-100) can easily be held in a deep plastic
tub during holding or processing, with minimal risk of escape. Be certain that conditions are
adequate to keep the toads cool and avoid desiccation in an air-conditioned building if held
overnight.

One person should record all data while others measure and inspect each frog. When possible,
assign the same duties to the same field team members during each collection to keep data
consistent throughout the season. If the crew is larger than three, it is helpful to have someone
responsible for getting frogs out of holding and to keep track of which ones have/have not been
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processed. It is also very helpful for handlers to keep their fingers moist (with the exception of
handling toads). Each individual frog or toad should be processed in the following manner and
data recorded on the appropriate sampling location specific Amphibian Metamorph Form
(Attachment 3). Each individual frog or toad is examined for abnormalities according to Meteyer
(2000) as described below.

1. Identify species as accurately as possible and assign the appropriate species code.

2. Measure snout to vent length (SVL = from the tip of nose to the cloaca/vent) using a 10 cm
ruler. Place the ruler on the ventral (belly) side of the selected frog. If there is a tail
present, it should be measured separately by placing the edge of the ruler at the base of the
tail. Record all information in the appropriate columns on the Amphibian Metamorph
Collection Form. All collectors and inspectors names should be noted on data sheets.

3. Determine the developmental stage for each frog (see Gosner Stage Chart). Target stages
are 44-46. Any stages after 42 (i.e. all four legs emerged) qualify as metamorphs, however
the later staged animals will have more fully calcified bones and will be more suitable for
radiography. If an abnormal animal is found and is still at some stage between 42 and 44,
it can be held in a cooler with site water until the tail is more fully resorbed.

4. If the frog appears abnormal in accord with physical attributes listed on the Abnormal
Frog Form (Attachment 4), note this on the Amphibian Metamorph Collection Form
and assign an Abnormal Frog ID. The Abnormal Frog ID should include the Sampling
Location, subsampling location or number and a unique number to identify the abnormal
frog. For example: TP-SURV2-1 where TP denotes the sampling site (waterbody),
SURV2 indicates the specific survey location on the site and the number 1 indicates the
first abnormal frog.

10.0 DOCUMENTING ABNORMAL FROGS

10.1 Describe Abnormalities

After identifying abnormal frogs, the inspector will examine them for any of the abnormalities
listed on the standard Abnormal Frog Forms (or any others not listed) (Attachment 4) as follows:

a. Hold the frog under its front legs, with the hind legs dangling down to look for
body symmetry. This may take some gentle coaxing of the animal to relax and
allow the legs to hang freely,

b. Examine the head and jaws for any abnormalities (missing or misplaced eyes,
overbite, underbite, unfused, or shortened jaws). Be sure to look at eyes
carefully to note the pupil/iris.
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c. Examine the front legs, feet, and toes (look for clubbed or missing feet, extra •
or missing toes, extra or missing limbs, webbing in unusual locations, etc.).

d. Examine the fore and hind legs, feet, and toes.

e. Examine the tail. At this point, pay attention to tail length & Gosner stage together.
Abnormalities of the tail [two categories: (1) kinked or bent tail or (2) cysts,
lumps, or growths].

If an abnormality is found, a standard Abnormal Frog Form will be completed for each individual
abnormal frog. A form does not need to be filled out for normal frogs. Abnormal frogs should be
placed in a uniquely labeled container or bag with a small amount of site water.

Do not attempt to make any field judgments on the cause of an abnormality. A bloody stump that
seems apparent to have been caused by a predator (or possibly by your boot or dip-net) may not
have looked that way if you had inspected that particular animal one week later. So, in order to
avoid bias in samples, treat any individual that is not 100% normal as "abnormal". Any obvious
cause of trauma or injury should be noted in the comments section of the Abnormal Frog Form.
All known information about an abnormality should be documented so as not to release any
injured animals back to the field. There may have been another cause which was not evident in
the field (i.e. bloody stump of a leg may turn out to be an animal with a malformed pelvis) that is
evident only through radiography, which made that animal more susceptible to being caught and {
injured by a predator.

Normal frogs should be held until all animals in a collection are processed. Release any remaining
normal frogs by dispersing them along the areas where they were caught. Do not dump them all in
one spot because this may facilitate an unnatural predation event. Also, to reduce the possibility
of physiological shock, it is preferable not to release chilled animals during the heat of the day.
Either hold them until the next morning, or allow them to warm to ambient temperatures before
releasing them.

There are options for diagnostic tests on the collected metamorphs. These include parasitology to
identify possible causes of deformities and radiography aimed at identifying if abnormalities
observed are malformations (the result of abnormal development) or mechanical causes such as
predation. These optional diagnostic tests are not included in this SOP. If these procedures are
required, it is at this point of the survey procedure that animals would need to be selected and
preserved for such diagnostic examinations.

Any abnormal individuals should then be documented as described in Section 8.0.
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10.2 Photo Documentation

Abnormal frogs and toads should be anesthetized (euthanized) and photographed as follows:

1. Prepare a mixture of tricane methanesulfonate (MS-222) at a concentration of 0.5 g/L. This
mixture can be used for weeks if it is not exposed to sunlight. Store it in a dark bottle in a
cool dark place. Alternatively: A dilute chloretone solution (-10%), which will also keep
for weeks if stored in a cool, dark place OR a benzocaine cream can be used to euthanize
specimens.

2. Set up a staging area for photo-documentation. Take time to experiment with different
backgrounds and camera settings for best focus, lighting, etc. Macro is usually necessary
for very small specimens. Note optimal settings for future photo sessions.

3. Select a container appropriate for the size of specimens you have. Fill with anesthetic, and
place one subject in the solution at a time. Cover the jar and allow it to sit until the animal
is fully anesthetized (euthanized). Be sure to maintain the identity of each specimen by
keeping the ID tag with the animal. You may choose to set up extra anesthetic chambers,
as some individuals may take longer than others to be anesthetized, depending on how
fresh the solution is, or the number of specimens that it has been used on. Specimens can
remain in solution temporarily while you photograph/prepare others.

; Remove the euthanized specimen(s) from solution and position each frog in a prone and flattened
position, with all toes clearly separated for photography. Lay the appropriately prepared
identification tag next to the specimen and place a 10 cm ruler in view for scale. Take any
additional photographs that might best portray the particular abnormality, by laying the specimen
on its dorsal side or by changing the angle of photography. Digital photo files should be named
with the Abnormal Frog ID plus a sequential number at the end for multiple photos of the same
individual and noted in the Abnormal Frog Photo Log (Attachment 5).

11.0 DECONTAMINATION AND HEALTH AND SAFETY

All equipment used in the sampling process shall be decontaminated prior to field use and between
sample locations. Decontamination procedures are presented in SOP-7. Personnel shall don
appropriate personal protective equipment as specified in the health and safety plan. Any
investigation-derived waste generated in the sampling process shall be managed in accordance
with the procedures outlined in SOP-12.

12.0 QUALITY CONTROL

Preserve one normal representative individual (metamorph) for each species identified as a
voucher specimen. If species ID is uncertain, due to the very young age of the animals, consider
keeping a few normal animals alive until they develop sufficiently to confirm.

j
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Table 1 Life History Information for Frog and Toad Species in Vicinity of OU3
Species

Columbia Spotted
Frog
(Rana luteiventris)

Western Toad
(Bufo boreas)

Pacific Treefrog
(Pseudacris
regilla)

Breeding Period

Breed mid-Apr to
early June

April to mid-July;
breeding. Eggs are
laid from early May
to late June and
hatch in 3 to 12 days.
Breeding
aggregations may be
quite large (more
than 2000 adults)

Found in the water
only during the
breeding period in
spring. Males arrive
in breeding ponds
early/mid Apr;
females mid/late
Apr. Eggs layed
Apr-mid May; hatch
early/mid May.

Metamorphosis
60 days after hatching
from late July to freezeup.
In permanent pools may
not transform 'til yr 2.

alternate yrs.
Metamorphosed toad lets
are reported from early
June to late August.
Occurs in first summer
taking two months or more
depending on water
temperature. At high
elevation sites near treeline
in WY and CO tadpoles
may fail to metamorphose
Recently metamorphosed
toadlets measure about 1 .0-
1 .6 centimeters snout-vent
length (SVL), but can be
1 .6 to 2.0 centimeters.

8 to 10 weeks required.
Occurs in mid Jul-mid
Sep.

Male Calls

Males occasionally call, but
the call is faint; burst of 4-
30 short crocks at a rate of
3-4 per second, with bursts
separate by 3 seconds.

Males lack a vocal sac,
however, they may produce
a repeated chirping sound.

Call frequently at night and
sporadically throughout the
day.

Tadpoles

Tadpoles are dark green with gold
flecking above and iridescent bronze
below. They may reach 3 inches in
length; their eyes are located on the
top of the head.

Tadpoles are present from late May
to early September, The body and tail
of tadpoles is black or dark brown,
with the eyes about midway between
the dorsal midline and edge of the
head. Labial tooth rows are 2/3, oral
papillae are restricted to the sides of
the mouth, and the anus is on the
midline at the front end of the ventral
tail fin; maximum total length is
about 3.5 centimeters. They
sometimes are found in huge
aggregations

The tadpoles are brown/bronze with
eyes located on the sides of the head.

Eggs

Eggs are in clusters of 300-
800 and hatch in 12-21
days.

The eggs are black, about

long 5 millimeters-wide
strings of double-layered

(sometimes one or three)
that appear to be a single
zigzag row. Eggs are laid in
shallow water often no more
than 1 5 centimeters deep,
and often are deposited in

vegetation cover.

Eggs are laid in small
clusters of 10 to 70.
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Attachment 1. Auditory Survey Form
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Auditory Survey Form
Date

Sampling Site:
Surveyors

Survey Site ID

GPS Coordinates:

Species Call Index:

1

2

3

4

5

6

Call Index: 0 No individuals heard
1 Individuals can be counted. Space Between calls
2 Call of indiviudals can be distinguished but there is some overlapping
3 Full chorus of calls. Constant, continuous and overlapping
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Attachment 2. Amphibian Monitoring Data Collection Form
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Site ID:

AMPHIBIAN MONITORING DATA COLLECTION FORM

Fill out one form for each day of a site visit

Date:

I | Check this box If GPS data for this site was previously collected (on the first monitoring visit).

Datum : NAD83 Elevation (+/- m):

Latitude:

Longitude:

Make of GPS unit:

Model of GPS unit:

Observers):

Start Time:

End Time:

Water Temp (°C):

Air Temp (°C):

Weather
Conditions:

Water Level*
(circle one):

Deep

Shallow

Drying

Dried Up

•Water Level:
Deep = > 3 ft in some areas
Shallow = > 3 ft throughout
Drying = between 3 ft and dry
Dried Up = no water

Egg Masses (cirice one):

Depth at Egg Masses (cm):

Yes No Tadpoles (circle one):

Metamorphs (circle one):

Yes

Yes

No

No

If metamorphs are present, list the observed Gosner stages below:

Comments:



f
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AMPHIBIAN METAMORPH COLLECTION FORM

r Date:

Site ID:

Air Temp

(0

Water
deep

Collectors:

Water Temp

<c-) Start time:

evel (circle one of Ike following) • End time*

shallow drying dried up Weather

Sheet

# Egg Masses Present:

Egg Mass Water Depth (cm):

Egg Mass Species ID Code(s):

Of

Frog ID
Species

Code

Length (mm)

SVL TAL

Gosner

Stage

Abnormil?

(mark if Yes)

2 Process each frog. j — • \_ " ]

3. If abnormal, assign a unique Abnormal Frog ID fif T̂̂ "̂ ^̂

4 Fill out m Atmormal Frog Sheet for each abnormal frog found S^ t̂i* '̂ ^"^1

AbDonul

FrocID
Comments

incidental Species Encountered:

Additional Comments:

u
This form is adopted from the USFWS FY04 Data Collection Form
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Site ID:
Collectors:

ABNORMAL FROG FORM

Date:

Abnormal Frog ID Number:

Check boxes that best describe the abnormalities. Note descriptions should be with dorsal side up
EYES
Left Right

Smaller than normal
Pupil abnormally shaped
Unusual position (describe)
Missing iris, "Hollow Eye"
Extra eye(s) (describe)
Other (describe)

)

HIND LIMBS
Left Right

Entire limb present, unusual angle
(twisted, rotated, etc. -describe)
Entire limb present, abnormal size
(atrophied or enlarged)
Digits missing from foot (specify
digits)
Digits shortened, fused or clubbed
Digits in abnormal location
(describe)
Extra digits (describe)
Foot missing (tarsal bones)
Complete calf (tibiofibula) present,
abnormal musculature (enlarged or
atrophied)
Portion of calf missing (estimate
length of calf present)
Entire calf (tibiofibula) missing
Complete thigh (femur) present,
abnormal musculature (enlarged or
atrophied)
Portion of thigh (femur) missing,
(estimate length of thigh present)
Entire limb missing
Other (describe)

OTHER ABNORMALITIES
Left Right

SPINE - curved to left or right
(describe)
WEBBING - fusion between thigh
and calf (describe)
Extra Limbs- how many, location
(describe)
Fresh Bleeding or Injuries
(describe)
Other (describe)

FRONT LIMBS
Left Right

Partial limb (describe)
Foot missing
Digits missing, fused or clubbed (describe)
Complete calf present, abnormal
musculature (enlarged or atrophied)
Other (describe)

JAWS
Left Right

Lower jaw shortened
Upper jaw shortened
Other (describe)

TALL (NOTE: damaged tails, such as missing or ragged tipped tails should
be noted in comments section on data sheet, but not counted as abnormal)

kinked or bent tail
cysts, lumps or growths
other (describe)

TORSO

lumps / bumps
abrasions
bloated or swelling
bruising or other discoloration
other (describe)

COMMENTS (include additional comments on the back of this form):

Draw
abnormalities
found on
diagram with
dorsal side up
(frog lying on
its stomach)

Left Right

This form is based on the FY04 USFWS Abnormal Frog Form
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ABNORMAL FROG PHOTO LOG

Site ID: Date:

Abnormal Frog ID Photo Filename Comments



This page intentionally left blank to facilitate double-sided printing.



DRAFT - FOR DISCUSSION PURPOSES ONLY

r
ATTACHMENT C

LIBBY-SPECIFIC LABORATORY MODIFICATIONS

LB-000016
LB-000019
LB-000028
LB-000029b
LB-000030
LB-000053
LB-000066c
LB-000085

C
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Request for Modification

To
Laboratory Activities

LB-000016
Instructions to Requester E-mail form to contacts at bottom of form for review and approval.

Flte approved copy tnttt Data Manager (COM). Data Manager distributes approved forms as follows:
All Lab Applicable forms - copies to: EPA, Volpt. CDM-Oenver, All project labs

Individual Lab AppScabte forms - copies to: EPA.Votpe, COM-Oenver, Initiating Lab
Method (circle one/those applicabte): TEM-AHERA, [TEM-1SO 10313, PCM-NIOSH 7400, PLM-NIOSH 6002,

EPA/600/R-93/116, ASTM D5755-95, EPA/540/2-90/005a, Olher

u

Requester̂
Company; _

Jeanne Or Tide: President
Reservoirs Environmental. Inc. Date: December 2. 2002

Description of Modification:
Permanent modifications and clarifications to the Transmission Flectron Microscopy analysis of air

samples using ISO 10312. The purpose of the attached Is to document permanent historic modifications &
clarifications.

Reason for Modification:
To optimize the efficiency of air sample analysis and to provide consistency in analytical i
recording in the protect laboratories.

Potential Implications of this Modification:
Modifications reflect changes necessary to clarify ISO requirements in relation to project-specific issues No
negative implications to these modifications are anticipated Positive Implications are consistency in procedures
between and within project laboratories and documentation of those procedures.

Laboratory Applicability (circle one): Individuals).

Duration of Modification (circle one):
Temporary Date(s):.

Analytical Batch ID:
Temporary Modification Form* — Attach legible copies of approved form w/ all associated raw data packages

[Permanent! (complete Proposed Modification Section) Effective Date: HISTORIC

Permanent Modification Forms - Maintain legible copies ol approved form In a binder that can be accessed by TEM
analyst*.

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of
Method when applicable):

t see the attached tor m« description of the TEM-lSO clarifications/modifications

Technical Review;
(Laboratory Manager or

Project Review and Approval:
(Volpe: Mark Raney)

.Date: _* S

/

Date:4 April 2003

Approved By:. Title: ̂ Date: 3 April 2QQ3



1. Modification:
The ISO method requirement is if the specimen grid exhibits more than approximately 10% obscuration
on the majority of the grid openings, the specimen shall be designated as overloaded. A rejection criteria
of >25% obscuration and <SO% intact grid openings will be used for this project. The 25 % overload
criteria resulted from various communications that took place 29 December 1999 between EPA Region 8,
Camp Dresser McKee, Volpe Center, and Reservoirs.

2. Modification:

ISO 10312 is a direct preparation method. If samples are visibly overloaded or contain loose debris and
they have not been previously analyzed (the filter is whole) they will be prepared indirectly according to
procedures described in ASTM D5755-95. If the sample has been previously analyzed or rejected in the
microscope (section removed from the filter), prepare the sample indirectly according to EP A/540/2-
90/005a by plasma ashing a portion of the original filter and depositing an aliquot on a secondary filter.
Secondary filters will be analyzed according to the ISO counting rules for this project Calculations are
modified to contain a dilution factor. This indirect preparation procedure is embraced to enable the
capture of data from samples that otherwise would be rejected.

3. Clarification:
Stopping rules for ISO analyses are completion of the grid opening on which the 10001 asbestos structure
has been recorded, or a minimum of four grid openings. For this project, a maximum often grid openings
will be read unless specifically instructed otherwise.

If abundant chrysotile is present, the chrysotile count may be terminated at the end of the grid opening
where the 100* chrysotile structure is counted. The analysis will continue recording amphibole fibers
only until the remaining grid openings to be analyzed arc completed. The grid opening location
designation will be followed by a "*" to indicate the grid openings where only amphibole asbestos was
recorded, i.e. K6*.
This clarification in structure counting and recording is to provide consistency in analytical procedures
and data recording in the project laboratories^

4. Modifications and clarifications: Structure counting and recording
a. Modification; Non-asbestos structures arc not being recorded. This project-specific modification

stems from our need only to quantify contaminants of concern: the asbestos levels at a given sample
location. /

b. Modification: The overall dimensions of disperse clusters (CD) and disperse matrices (MD) will not I
be recorded in two perpendicular directions. The matrix type and individual structures associated with
the matrix or cluster will be recorded as described in the ISO method.

c. Modification: Structures that intersect a non-countable grid bar will be recorded on the count sheet
but excluded from the structure density and concentration calculations.

d. Modification: If a structure originates in one grid opening and extends into an adjacent grid opening,
providing that it does not intersect a non-counting grid bar, the entire length of the fiber is recorded.

e. Clarification.' If a structure intersects both a countable and a non-countable grid bar, the observed
length of the structure will be recorded.

These modifications and clarifications in structure counting and recording are to provide consistency in
analytical procedures and data recording in the project laboratories.

Minn for TEM so



r
Mahoncy. Ron

From: Raney. Mark [RANEYevOLPE.DOT.GOV]
Sent: Tuesday. April 22, 2003 11 :OS AM
To: "Marioney, Ron'
Subject: FW: VOUPE Approved MOOS: 18-000015, LB-000016. and LB-000017

FYI

> Original Message
> From; Raney, Mark
> Sent Friday. April 04, 2003 9:31 AM
> To: •BeeKham. Richard1, 'Goldade.mary@EPAmBiLepa.gov'; 'mgoldade@peakpeak.com'
> Cc Autto, Anni .1
> Subject: VOLPE Approved MODS: LB-000015, LB-000016, and LB-000017 '

> Volpe provides approval to revised MOOs LB-000015, LB-000016. & LB-000017 as attached. The attached MOOs I
include the following changes to the previous versions (received 4/1/03). J

•> ' The date indicated in the "Effective Date" field was removed and replaced with "HISTORIC" I
> " Under the "Description of Modification" section the following sentence was added The purpose of the attached is to }
document permanent historic modifications & clarifications." |

> If you have any questions as to these changes or the reason behbd them let me know. Please proceed with distribution
of the accepted versions of the attached for final hardcopy signature.

>Mark.

» «LB-000015 rev (MR 4-4-03 email).doc» » «LB-000016_rev (MR 4-4-03 email).doe» » «LB-000017 rev
(MR 4-4-03 emall).doo>

> ——Original Message—
> From: Beckfiam, Richard Imeilto:BeckharnRE@cdm.com]

x » Sent Tuesday, April 01, 2003 10:47 AM
] > To: 'Goldad4.mary@EPAmaa.epa.gov'; 'RANEY@VOLPEDOT.GOV;
; > 'mgoldade@peakpeak com'

> Cc: Autio, Anni
> Subject FW: LB-000015, LB-000016, and LB-000017

> For your review and approval.

> - Richard Beckham

> —Original Message
> From: Mahoney, Ron [mailto:Rmahoresy@EMSL.com]
> Sent: Monday, March 31. 2003 6:11 PM
> To: BeeKham, Richard
> Subject LB-000015, LB-000016, and LB-000017

> Richard.

> These should be final. The only recent revision is the addition of the
> Effective Date. These need to go to Mark and Mary for their final blessing.



> «LB-000015(rev3 31_03).doc» «LB-000016 rwv. (3_31_03).doe>>
> «LB-000017 rev(3J1_03) •**»
>
> R.K. Mahoney
> Senior Analyst
> Special Projtcts Coordinator
> EMSL Analytical, Inc.
> Westmont NJ
> 800.220.3675. X1218
> rmahoney@emsl.com
>
> «Fite:LB-00001S(rev3 31_03).doc » « File: LB-000016 rev. (3 31 03J.doc » « Rl»: LB-OOOO17rev(3 31_
03).doc »

r

O



Mahoney, Ron

o

From: Raney. Mark [RANEY@VOLPE, DOT GOV)
Sent: Wednesday. April 23, 2003 9:02 AM
To: 'Mahoney. Ron'
Subject: FW: EPA APPROVED CONDITIONAL: LB-000015, Lfl-000016, and LB-000017

Ron,

I almost forgot to forward you this.,..

See Mary's earlier email below, regarding ERA'S approval for MODs LB-15,15, & 17.

Let me know if you have any questions

Mark.

—Original Message—
From: GokJade.Mary@epBmailepa.gev lmaitto:GoWacie.Mary@epamall-epa.gav)
Sent Thurtday, April 03,2003 5:49 PM
To: Beckham, Richard
Cc Autto, Annr. 'mgoldade@peakpeal( com'; 'RANEY®VOLPE.DOT.OOV
Subject EPA APPROVED CONDITIONAL LB-000015, LB-000016. and LB-000017

Richard.
Mark will modify LB-000015,16 & 17 to indicate that the Effective Date
is: Historical.
EPA approves these mods with this changed completed.

"BecKham.
Richard- To: Mary Goldsde/EPR/R6ftJSEPA/US@ePA. "RANEYQrVOLPE.DOT.GOV~
«BecknamRE®cdm.co <RANEYffiVOLPE,DOT.GOV>, "mgoWade@peakpeak com"

<mgoldade@peakpaak.com>
m> cc: "Autio, Annr* <AutioAH@cdm.com>

Subject FW: L8-000015. LB-000016. and LB-000017
04/01/03 08:47 AM

For your review and approval.

- Richard Btckham

—Original Message—
From: Mahoney, Ron |maiito-Rmahoney@EMSL,com]
Sent Monday, March 31, 2003 6:11 PM
To- Beckham, Richard



Subject LB-00001S. LB-000016, and LB-000017

Richard,

These should be final The only recant revision b in* addition ofth«
Eftotivt Date. Thes«n*ed to go to Mark «nd Miry for (heir final
Messing.
«LB-00001S(r*v 3_31_03).doe» «LB-000018 rev. (3 3l_03).doO>
«LB-000017 rev(3_31_03).«loc»

Senior Analyst
Special Projects CoontnMar

Wutntont. NJ
800^20 3675, X12 19
mnahoneyQ«m*l.cam

(See attached Me: LB-000015(rav 3 31_03).docXSee attached fte:
LB-000018 rev. (3_31_03).doc)(S«e attached file: LB-000017
rev(3 31 03).doc)



r
Request for Modification

To
i*T#r Laboratory Activities
"*3*' LB-000019

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (COM). Data Manager distributes approved forms as follows:

All Labs Applicable forms - copies to: EPA, Volpe, COM, All project labs
Individual Labs Applicable forms - copies to: EPA, Volpe, COM, Initiating Lab

Method (circle one/those applicable):TEM-AHERA, TEM-ISQ 10312, PCM-NIOSH 7400, PLM-NIOSH 9002,
EPA/600/R-93/116, ASTM D5755-95, EPA/540/2-90/005a, Other: I All TEM Methodologies!

Requester R. K. Mahonev . Title: Senior Analyst/Special Projects Coordinator
Company: EMSL Analytical. Inc. Date: 21 January 2003

Description of Modification:
Clarification of bench sheet recording format for grid openings in which no countable structures are recorded.

Reason for Modification:
The electronically deliverable spread sheet for TEM analysis developed for the Llbbv project requires "Np"
(None Detected) to be entered for arid openings in which no countable structures are recorded. The ND code
has been used on all electronic deliverables for the Libbv project. The code "USD" (No Structure Detected) has
been used on hand written bench sheets up until this date. As of 21 January 2003. "NIP* will be used oq the
bench sheets as well as the electronically deliverables.

Potential Implications of this Modification:
There are no potential negative implications resulting from this clarification of terms.

Laboratory Applicability (circle one): All |lndivldual|(s) EMSL Analytical. Inc.

Duration of Modification (circle one):
Temporary Date(s):.

Analytical Batch ID:
Temporary Modification Forms - Attach legible copies of approved form w/ all associated raw data packages

Permanent! (Complete Proposed Modification Section) Effective Date: 21 January 2003
Permanent Modification Forms - Maintain legible copies of approved form in a binder that can be accessed by analysts.

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of
Method when applicable):

Technical Review: #. f.Sr/*Ji!~~^~-' Date:
(Laboratory

Project Review and Approval: "-y^ .̂g^ X^? • Date: 7 March 2003
(Volpe: Mark Raney)/

Approved By: __J_U../. tjtplHrtft/ j . Date: 7 March 2003

Title: £PA 1
(USEPS: Mary Goldade)

Lab Modification Firm Raviiion 5
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Mahoney. Ron

From: Raney, Mark [RANEY@VOLPE.DOT.GOV]
Sent: Friday, March 07, 2003 2:50 PM
To: 'Beckham, Richard'; 'Charlie LaCerra'; 'rdemalo@emsl.com'; 'rmahoney@emsl.com'; Autio,

Anni; Raney, Mark; 'brattin@syrres.com'; 'Goldade.mary@EPAmail.epa.gov1; Montera, Jeff
Subject: RE: MOO LB-000019

^

I find Laboratory Request for Modification * LB-000019 acceptable as written and her* by provide Volpa approval to this
MOO.

Richard, Please make suns MOO ID#» get inserted onto the mod forms themselves (not just the file ID), so you will be
able to identify the IDs based upon hardcppy alone. Also, even though this MOD is applicable to an individual lab, all
MODS are to be forwarded to all labs for informational purposes and to give them an opportunity to provide comments. All
labs however are REQUIRED to provide comments to only MODs that are applicable to all labs.

Mark Raney
Environmental Engineer

I US DOT / Volpe Center
I Environmental Engineering Division, DTS-33
I phone: 617-494-2377
| cell: 617-694-8223
i fax 817-494-2789
| raney@volpc.dot.sov

Original Message—
From: BecKham, Richard [mailto:BecKhamRE@cdm.com]
Sent Thursday, March 06, 2003 9:54 AM
To: 'Charlie LaCerra'; 'rdemaloffiemsl.com'; •rmahoney®emsl.coml; Autio,
Anni; 'Raney®volpe.dotgov'; 'brattinQsynes.com1;
•Goldade.mary@EPAmail.epa.gov1; Montera, Jeff
Subject MOD LB-000019

This MOD impacts only EMSL For your review and comment

«LB-000019.dOc»
- Richard BeeKham



f
Mahoney, Ron

From: Mary Goldade [mgoldade@peakpeak.com]
Sent Friday, March 07,2003 12:29 PM
To: Raney, Mark
Ce: Jeff G. Montera; rmahoney@emsl.com; Autio, Ami; William Brattin;

Goldade.Mary@epamall.ep».gov
Subject: Re: MOD LB-000019

I agree that this mod form is acceptable, and should be discussed on the
next lab call to be certain similar issues are not encountered at other
labs.
Mary
— Original Message —
From: "Raney, Mark" <RANEY@VOLPE.DOT.QOV>
To: -Goldade, Mary (HOME)"' <mgoldade@peakpeak.com>
Sent Friday, March 07, 2003 10:18 AM
Subject FW: MOD LB-000019

>FYI

> —Original Message
> From: Beckham, Richard [mailto:BeckhamREQcdm.com]
> Sent Thursday, March 06, 2003 9:54 AM
> To: 'Charlie LaCerra'; 'rdemalo@emsl.com'; 'rmahoney@emsl.com'; Autio,
> Anni; 'Raney@volpe.dot.gov1; 'brattin@syrres.com';
> 'GoldRde.mary@EPAmail.epa.gov; Montera, Jeff
•> Subject MOO LB-000019

> This MOD Impacts only EMSL. For your review and comment
>
> «LB-000019.dOO>
> - Richard Beckham

u
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Request for Modification
To

Laboratory Activities
LB-000028

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (COM). Data Manager distributes approved forms as follows:

All Labs Applicable forms - copies to: EPA, Volpe, COM, All project labs
Individual Labs Applicable forms - copies to: EPA, Volpe, COM, Initiating Lab

Method (circle one/those applicable):TEM-AHERA, TEM-ISO 10312. PCM-NIIOSH 7400. PLM-NIQSH 9002,
EPA/600/R-93/116, ASTM D5755-95, EPA/540/2-90/005a, Other: IAN TEM Methodological

Requester: R. K. Mahoney
Company: EMSL Analytical. Inc.

.Title: Senior Analyst / Special Projects Coordinator
Date: 17 June 2003

Description of Modification:
This is a clarification pertaining to the re-analvsis of TEM samples when some of the originally read arid

openings in a sample selected for re-analvsis have become unreadable. In the event that more than half of the
originally read grid openings have become unreadable, select the closest adjacent sample from the same
sample delivery group with adequate intact arid openings for re-analvsis. If half or less of the original openings
on the sample selected are unreadable, make note in the Comments box in Data Entry 1 of the TEM EDO as to
which grid openings are unreadable, and proceed with analysis of the original sample.

Reason for Modification:
This clarification is intended to provide more complete TEM re-analvsis data.

( Potential Implications of this Modification:
/ There are no negative implications to this clarification.

Laboratory Applicability (circle one): Individuat(s).

Duration of Modification (circle one):
Temporary Date(s):

Analytical Batch ID:
Temporary Modification Forms - Attach legible copies of approved form w/ all associated raw data packages

17June2003Permanent! (Complete Proposed Modification Section) Effective Date:

Permanent Modification Forms - Maintain legible copies of approved form in a binder that can be accessed by analysts.

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of
Method when applicable):

Technical Review:
(Laboratory Mi

Project Review and Approval;
0f6lpe: Projeorrecnnical Lead or designatef

Approved By:.

Title:

_Date: /<P

_Date:

Date.

: 7,0 r?

u
(USEPA?Project Chemist or designate)

Lab Modification Form Revision 5



Mary Goldada

06/24/03 01:20 PM

To: "Beckham, Richard' <BeckhamRE@cdm.com>
cc: "Autio, Anni" <AutioAH@cdm.com >, 'Bin Egeland'

<beaeland@mastest.oom >, "Bob.Shumate@battaenv.com"'
< Bob.Shumate@battaenv.com>, *'brattin@syrres.com"
<brattin@3yrres.com>. 'Charlie LaCerra' <clacerra@emsl.com>,
" 'corbin77@atc-enviro.com"1 < corbin77@atc-enviro.com >,
"dmazzaferro@mastest.com"1 < dmazzaferro@mastest.com >,
'Gustavo Delgado' <gdelgado77@atc-enviro.com>, "Garth B.
Freeman'" <gfreeman@martest.com>, "'jeanneorr@resienv.com"1

<jeanneorr@resienv.com>, "'mgoldade<S>peakpeak.com"
<mgoldade@peakpeak.corn>, t"m_szynskie@resienv.cpm"1

<miszynskie@resienv.com>, "Naresh C. Batta"
<ncbatta@bauaenv.com>, "Raney@volpe.dot.gov"
<Raney@volpe.dot.gov>, "rdemalo@emsl.com'"
<rdemalo@emsl.com>, "rhatfield@mastest.com"
<rhatfield@ma5test.com>, "nnahoney@emsl.com"'
< rmahoney@emsl.com >, 'Shu-Chun Su1 <scsu@delanct.com>,
'WiOiam Longo' < wlongo@mastest.com >

Subject: Re: EPA Approved w/ revisions MOD LB-000028^

EPA approves Mod LB-000028 with revisions as attached.

LB-00002S (MG 6-24-03).

Mary fioldadc

Regional Supcrfund Chemist
.«*>.. U^. Environmental Protection Agency, Region 8

999 IP1"Street.Suite 300
Mail Code: 8EPR-P5
Denver, CO 60202

"Beckham, Richard" <BeckhamRE@cdm,com>

Phones (303) 3I2-70Z4
Fo<: (303) 312-6065
emtiih goldode.mary@8pa.9ov

"Beckham, Richard"
< BeckhamRE@cdm.co
m>

06/23/03 08:42 AM

To: 'Charlie LaCerra' <claeerra@emsl.com>, 'Charlie LaCerra'
< clacerra@emsl.com >, "jeanneorr@resienv.com"
<jeanneorr@Tesienv.com >," 'rdemalo@emsl.com'"
<rdemaio@emsi.com>. "rmahorwy@emsl.com"1

< rmahoney@emsl.com>, 'William Longo'
< wlongo@mastest com >, * 'rhatfield@mastest. com'"
<matfield@mastest.com >, 'Bill Egeland'
<begeland@mastest.com>, "Bob.5humate@battaenv.com"
<Bob.Shumate@batraerw.com>. "Naresh C. Batta"
<ncbatta@battaenv.com>, 'Shu-Chun Su* <scsu@de1anet.com>,
• 'corbin77@atc-enviro.com'" < corbtn? 7@atc-enviro.com >,
'Gustavo Delgado' <gdelgado77@atc-enviro.com>, "Garth B.
Freeman" <gfreeman@mastest.com>, "Autio, Anni"
<AutioAH@cdm.com>, "Raney@volpe.dot.gov"1

<Ranfiy@volpe.dot.oov>, "'brattin@syn-es.com"
<brattm@syrres.com>, Mary Goldade/EPR/R8/USEPA/US@EPA,
" 'dmazzaferro@mastest.com'" < dmazzaferro@mastest.com>,
"mgoldade@peakpeak,com" <mgotdade@peakpeak.com>,
" 'm_szynskie@resienv.com'" < m_szynskie@resienv .com >

cc:



r"v xTTfc. Subject: MOD LB-000028

This MOD impacts all labs. For your review and comment.

- Richard Beckham

«LB-OQ0028. doc»

u



From: "LaCerra, Charles" <CLaCerra@EMSL.com>
To: "Carr, Kim" <KCarr@EMSLcom>; "EMSL Mobile Lab - Asbestos" <mobileasbestoslab@EMSL,com>
Sent: Friday, July 18. 20035:57 AM
Attach: LB-000025_rev (MG 6-04-03 email).doc; LB-000027 {MG 6-24-03).doc; LB-000028 (MG 6-24-
Subject: FW: MODs: LB-000025, 26, 27 & 28

—Original Message—
From: Raney, Mark [mailto:RANEY@VOLPE.DOT.GOV]
Sent Friday, July 18, 2003 7:53 AM
To: 'Beckham, Richard'; Autio, Anni
Cc: 'Goldade, Mary'; 'Goldade, Mary (HOME)1; 'Orr, Jeaane at Reservoir
EnV; 'Mahoney, Ron'; 'Demalo, Rob (EMSL)1; 'LaCerra, Charles'
Subject: MODs: LB-000025, 26, 27 & 28

Richard,

LB-000025 (EMSL): Volpe provided approval (with revisions) on 6/18/03 &
EPA approved on 5/14/03 (see emails and attachment below). I have yet
to see a final version for signature. EMSL should finalize, sign and
distribute for signature.

LB-000026 (EMSL): Approved and signed by both Volpe and EPA. / v

I '
LB-000027 (RESl): MOD provided on 6/23/03 via Richard Beckham, Approved
by EPA (with revisions) on 6/24/03. Volpe concurs with EPA and herby
provides approval with EPA's revisions (see attached). RESl should
finalize, sign and distribute for signature.

LB-000028 (EMSL): MOD provided on 6/23/03 via Richard Beckham, Approved
by EPA (with revisions) on 6/24/03. Volpe concurs with EPA and herby
provides approval with EPA's revisions (see attached). EMSL should
finalize, sign and distribute for signature.

Please let me know if anyone has any questions.

Mark.

7/18/2003



o
—Original Message
From: Beckham, Richard [mailto:BeckhamRE@cdm.com]
Sent: Wednesday, July 16, 2003 5:30 PM
To: •RANEY(3>VOLPE.DOT.GOV: Autio, Anni
Subject MOD Status

For MODs 27 and 28,1 have email approvals from EPA, but have not been
able
to locate approvals from Volpe. COM received a hardcopy of 27 with an
original signature from RESI, that was subsequently forwarded to Volpe
on
7/8/3. (Did I miss an approval email?) To my knowledge, a hardcopy of
28
has not been prepared.

- Richard Beckham

-Original Message-
/ : From: Raney, Mark

Sent: Wednesday, June 18, 2003 10:56 AM
To: 'Mahoney, Ron'
Cc: 'Ann! Autio1; 'Mary Goldade'
Subject: RE: EPA Markups: MOD LB-000025

Ron,

I concur with Mary's comments below. I provide Volpe's approval for MOD
LB-000025 with Mary's changes and the addition of an estimate of the
number of samples involved (i.er. < 20).

Thanks,

Mark.

—Original Message—
From: Mahoney, Ron [mailto:Rmahoney@EMSL.com]
Sent: Wednesday. June 04, 2003 9:27 AM
To: 'Mark Raney1

(J
7/18/2003



Cc: 'Anni Autio1; 'Mary Goldade'; CDM STAFF
Subject: FW: EPA Markups: MOD LB-000025

!

Mark,

Do you have any other comments for this mod? Mary asked for an estimate
of
the number of samples involved, and we agreed on < 20. The number is
more
likely < 10, but we've deceided to err on the conservative side.

If I can get your input, we can put this one to bed.

R.K. Mahoney
Senior Analyst
Special Projects Coordinator
EMSL Analytical, Inc.
Westmont, NJ
800.220.3675, X1218
rmahonev@em$l.com

—Original Message--
Prom: Mary Goldade [mailto:mgoldade@peakpeak.com]
Sent: Wednesday, May 14, 2003 6:32 PM
To: Beckham, Richard; 'Charlie LaCerra'; jeann_ep.nn@iresienyicpm;
rg r̂na|Q(§ejrM£ginj rmahoneyĵ rnsLcom; William Longo1;
rhatfieldfSmastest.com: 'Bill Egeland'; gob.Shurnate@battaenv.com: 'Naresh
C. Batta'; 'Shu-Chun Su'; corbin77@atc-enviro-com: 'Gustavo Delgado1;
'Garth B. Freeman'; Autio, Anni; Raney@volpe.dot.gov:
brattin@syrres.com: Goldade.mary@EPAmail.epa.gov:
dmaz2aferro@mastest.com: m szynskje@resienv.com
Subject: EPA Markups: MOD LB-000025

Suggested changes to the MOD are attached.
Ron-Do you already have in hand an estimate regarding the actual number
of
samples this affects (i.e., are you able to quantify the term
"few/limited"?)
Thanks,
Mary

Original Message
From: "Beckham, Richard" <BeckhamRE@cdm.com>
To: '"Charlie LaCerra1" <dacerra^emsl.com>: <jeanneorr(g)resienv.com>:
<rdemalo@emsl.com>: <rmahoney(5).emsl.com>: "'William Longo1"
<wlongo@mastest.com>: <rhatfield@mastest.com>: "'Bill Egeland1"
<beaeland@mastesf.com>: <Bob.Shumate(3!battaenv.com>-. '"Naresh C. Batta"1

<ncbatta@battaenv.com>: '"Shu-Chun Su'" <scsu®.delanet.com>:

7/18/2003
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<corbin77@atc-enviro.com>: "'Gustavo Delgado'"
<gdelgado77@atc-enviro.com>:
"'Garth B. Freeman"1 <gfreeman@.mastest.com>: "Autio, Anni"
<AutioAH@cdm.com>: <Ranev@.volpe.dot.gov>: <brattin@syrres.com>:
<Goldade.mary@EPArnail.epa.gov>: <dmazzaferTO@mastest.com>:
<mgoldade@peakpeak.com>: <m szynskie@resienv.com>
Sent: Wednesday, May 14, 2003 3:28 PM
Subject: MOD LB-000025

> This MOD impacts only EMSL. For your review and comment:
>
> «LB-000025.doc»
> - Richard Beckham

«LB-000025_rev (MG 6-04-03 email).doc» «LB-000027 (MG
6-24-03).doO> «LB-000028 (MG 6-24-03).doo>

7/18/2003



Mary Goldada To: Ann! Autio

07/29/03 01 '.57 PM |̂ Mark Raoev

Subject: LB-000027 & LB-OOO028 are signed and mailed

Ann! & Joe,
I have mail you the original copiew of the mods LB-000027 & LB-000028.
Several of the email approval pages were not provided. I attached them.

Mary 6oldo.dc
Rational Superfund Chemist Phone; (303) 312-7024
JS. Environmental Protection Agency, Region 8 Foe (303)312-6065

fMA ggg io*street. Suite ggO email: goldade.maryeepa.gov
Mail Codei 8EPR-PS
Denver, CO 60202
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ff Request for Modification
to

Laboratory Activities
I.B-00002%

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (COM). Data Manager distributes approved forms as follows:

All Labs Applicable forms - copies to. EPA, Volpe, COM, All project labs

Individual Labs Applicable forms - copies to: EPA. Volpe. COM. Initiating Lab

Method (circle one/those applicable):
EPA/600/R-93/116

TEM-AHERA) nTM-iso 103121 PCM-NIOSH 7400 NiosH9oo2
ASTMD5755I EPA/54 0/2-90/005a SRC-LIBBY-03

Other:

Requester: Lynn Woodburv Title: Technical consultant

Company: Syracuse Research Corporation Date: December 7. 2006

Description of Modification:
Permanent clarifications to laboratory-based Quality Control (QC1 sample analysis. The purpose of the attached is 1o
standardize the frequency of analysis and procedures for interpretation of the results for laboratory-based Quality Control
(QC) samples tor TEM analyses of air and dust. The general concepts^ presented in this modification may also be used for
soil and water, but specific details regarding trio frequency and interpretation of laboratory QC samples will need to be
adjusted for these media.

Reason for Modification:
This modification is needed lo standardize the frequency with which different types of QC samples arc prepared in different
laboratories in the program, and to ensure that all results are evaluated in accord with a standard set of criteria.

Potential Implications of this Modification:
There are no potential negative implications resulting from this standardization of QC procedures.

Laboratory Applicability (circle one): JAlij Individual(s),

Duration of Modification (circle one):
Temporary Date(s):.

Analytical Batch ID:
Temporary MocliUcalicn Forms - Attach legible copies of approved form vrf all associated raw data packages

[Permanent (Complete Proposed Modification Section) Effective Date:
Permanent Modification Forms - Maintain legible copies of approved farm in a bindw that can be accessed by analysis.

Data Quality Indicator (circle one) - Please reference definitions on reverse side for direction on selecting data quality indicators.

JNot Applicable] Reject Low Bias Estimate High Bias No Bias

Proposed Modification to Method (attach additional sheets if necessary: state section and page numbers of Method
when applicable):

Technical Review: .^y Date:
(Lsbcimtory Managorcf-de&gnate) / /

Project Review and Approval: / . // / t>fr<A, ,/ •? ---""'" ........ __ Date:
(Veilpe/Project Techniotil LKHctffjfiie-signnte) /

Approved By: > J L - o _ ^ . _ _ . U j ( C \ l ^ f ~ ^ _______ Date:
tiisTor 'designate)

LB-GJUu!Sb ri Hoc



DATA QUALITY INDICATOR DEFINITIONS

Reject - Samples associated with this modification form are not useable. The conditions outlined in the modification f
form adversely effect the associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modification form are useable, but results are likely to be biased low. The
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated low.

Estimate - Samples associated with this modification form are useable, but results should be considered
approximations. The conditions outlined in the modification form suggest that associated sample data are reliable, but
estimates.

High Bias - Samples associated with this modification form are useable, but results are likely to be biased high. The
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated high.

Wo Bias - Samples associated with this modification form are useable as reported. The conditions outlined in the
modification form suggest that associated sample data are reliable as reported.
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QC Sample Type Definitions

There are three categories of TEM laboratory QC samples: Blanks, Recounts, and Repreparations.

Blanks

Lab Blank (LB) - This is a TEM grid that is prepared from a new, unused filter by the laboratory and is analyzed
using the same procedure as used for field samples.

Recounts

Recount Same (RS) - This is a TEM grid that is re-examined within the same laboratory and by the same
microscopist who performed the initial examination. The microscopist examines the same grid openings as were
counted in the original examination. Recount Same TEM analyses will be selected in accord with the procedure
presented in Attachment 1.

Recount Different (RD) - This is a TEM grid that is re-examined within the same laboratory but by a different
microscopist than who performed the initial examination. The microscopist examines the same grid openings as
were counted in the original examination. Recount Different TEM analyses will be selected in accord with the
procedure presented in Attachment 1.

Interlab (IL) - This is a TEM grid that is re-examined by a microscopist from a different laboratory than who
performed the initial examination. The microscopist examines the same grid openings as were counted in the
original examination. Interlab TEM analyses for air and dust will be selected in accord with the procedure
presented in Attachment 2.

Verified Analysis (VA) - This is a recount of a TEM grid (same grid openings) performed in accord with the
protocol for verified analysis as provided in NIST (1994) (provided as Attachment 3). Verified TEM analyses will
be selected in accord with the procedure presented in Attachment 1.

Repreparations

Repreparation (RP) - This is a TEM grid that is prepared from a new portion of the same filter that was used to
prepare the original grid. Typically this is done within the same laboratory as did the original analysis, but a
different laboratory may also prepare grids from a new piece of filter. Repreparations will be selected in accord
with the procedure presented in Attachment 1.

u

Frequency

The minimum frequency for laboratory-based QC samples for TEM analyses (all media combined) shall be as
follows:

QC Sample Type

Lab blank

Recount same

Recount different

Verified analysis

Repreparation

Interlab

Total

Min. Frequency

4%

1%

2.5%

1%

1%

0.5%

10%
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Each laboratory should prepare and analyze lab blank, recount (same, different and verified), and repreparation
samples at the minimum frequency specified in the table above. The selection procedure and laboratory SOP
for the selection of samples for the purposes of recounts and repreparation are provided in Attachment 1.
Samples for interfab comparisons will be selected by EPA's technical consultant (SRC) in accord with the f
selection procedure and laboratory SOP provided in Attachment 2.

Procedure for Evaluating QC Samples and Responses to Exceptions
The procedure for evaluating QC sample results varies depending on sample type. These procedures are
presented below.

Note: The procedures for evaluating QC samples presented below are based in part on professional judgement
and experience at the site to date. These procedures and rules for interpretation may be revised as more data
are collected.

Lab Blanks.
There shall be no asbestos structure of any type detected in an analysis of 10 grid openings on any lab blank. If
one or more asbestos structures are detected, the laboratory shall immediately investigate the source of the
contamination and take immediate steps to eliminate the source of contamination before analysis of any
investigative samples may begin.

Recounts.
All recount samples (same, different, verified, and interiab) will be evaluated by comparing the raw data sheets
prepared by each analyst. Note that the raw data for samples must include sketches for both the initial and QC
reanalysis, as described in modification LB-000030. All structure enumeration and measurements will adhere to
the established project-specific documentation presented in LB-000016A and LB-000031A. The following
criteria will be used to identify cases where results for LA structures are concordant (in agreement) or discordant
(not in agreement). These LA criteria were established by microscopists experienced in the analysis of Libby
amphibole asbestos, and serve as an initial attempt at review criteria developed using their professional
experience. As the database continues to grow and we leam more, these criteria may be revisited and revised.
Changes to the criteria for LA structures will be accompanied by scientific justification to support the change.
Criteria for concordance on non-LA fibers (OA and C) fibers are the same as described in NIST (1994) (provided
as Attachment 3).

Measurement parameter

Number of LA asbestos structures within each
grid opening

Asbestos class of structure (LA, OA, C)

LA Structure length

LA Structure width

Concordance Rule

For grid openings with 10 or fewer structures,
counts must match exactly. For grid openings with
more than 10 structures, counts must be within
10%.

Must agree 100% on chrysotile vs. amphibole. For
assignment of amphiboles to LA or OA bins, must
agree on at least 90% of all amphibole structures.

For fibers and bundles, must agree within 0.5 um
or 10% (whichever is less stringent)

For clusters and matrices, must agree within 1 um
or 20% (whichever is less stringent)

For.fibers and bundles, must agree within 0.5 um
or 20% (whichever is less stringent).

For clusters and matrices, there is no quantitative
rule for concordance.
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: Whenever a recount occurs in which there is one or more discordance, the sample will undergo verified analysis
' as described by NIST (1994), and the senior laboratory analyst will use the results of the validated analysis to .

determine the basis of the discordance, and will then take appropriate corrective action (e.g., re-training in
counting rules, quantification of size, identification of types, etc). Whichever analytical result is determined to be

| \ correct will be identified with the word "Confirmed" in the sample comment field of the electronic data reporting
* sheet. In the special case where the original and the reanalysis are both determined to have one or more areas

of discordance, a third electronic data report will be prepared that contains the correct results. This will be
identified as QA Type = "Reconciliation". The laboratory should maintain records of all cases of discordant
results and of actions taken to address any problems, in accord with the usual procedures and requirements of
NVLAP. In addition, each laboratory should notify the COM Laboratory Manager of any significant exceptions
and corrective actions through a job-specific (temporary) modification form. The COM Laboratory Manager will
ensure that appropriate Volpe and EPA representatives are notified accordingly.

Repreparations.
Repreparation samples will be evaluated by comparing the total counts for the original and the re-preparation
samples. In order to be ranked as concordant, the results must not be statistically different from each other at
the 90% confidence interval, tested using the statistical procedure documented in Attachment 4. Whenever an
exception is identified, a senior analyst shall determine the basis of the discordant results, and if it is judged to
be related to laboratory procedures (as opposed to unavoidable variability in the sample), the laboratory shall
then take appropriate corrective action (e.g., re-training in sample and filter preparation, counting rules,
quantification of size, identification of types, etc).

Program-Wide Goals
While each laboratory shall monitor the results of the QC samples analyzed within their laboratory and shall take
actions as described above, the overall performance of the program shall be monitored by assembling summary
statistics on QC samples, combining data within and across laboratories. The program-wide goals shall be
interpreted as follows:

QC Sample
Type

Lab Blanks

Recounts

Repreps

Metric

% with 2! asbestos structures

Concordance on LA count

Concordance on type (chrysotile vs. amphibole)

Concordance on LA length

Concordance on LA width

Concordance on LA concentration/loading

Program-Wide Criteria
Good

0%-0.1%

>95%

>99%

>90%

>90%

>95%

Acceptable

0.2% - 0.5%

85-95%

95%-99%

80%-90%

80%-90%

90-95%

Poor

>0.5%

<85%

<95%

' <80%

<80%

<90%

As the database continues to grow and we learn more, these project-wide goals may be revisited and revised.
Changes to the project-wide goals will be accompanied by appropriate justification to support the change.

REFERENCES

NIST. 1994. Airborne Asbestos Method: Standard Test method for Verified Analysis of Asbestos by
Transmission Electron Microscopy - Version 2.0. National Institute of Standards and Technology, Washington
DC. NISTIR 5351. March 1994. -
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ATTACHMENT 1

Selection Procedure and Laboratory SOP for Recounts (RS, RD, VA) and Repreparations (RP)

Selection Procedure

As specified in the Frequency section above, the frequency of Recount Same (RS) should be 1%, the frequency
of Recount Different (RD) should be 2.5%, the frequency of Verified Analyses (VA) should be 1%, and the
frequency of Repreparations (RP) should be 1%, corresponding to a total within-laboratory QC frequency of
5.5% for these analysis types. This is approximately 1 QC sample per 20 field samples. Based on this
frequency, it is possible to determine which laboratory job(s) will have one or more samples selected for recount
analysis or repreparation.

For those laboratory jobs in which a recount or repreparation sample is to be selected, the analyst should record
the total number of structures Observed in each sample. The sample(s) selected for recount or repreparation
should be those within the laboratory job with the highest number of structures per grid opening (GO) area
examined (calculated as the number of GOs evaluated * the GO area). When selecting samples for
repreparation, if possible, preferentially select samples in which the total number of GOs is 40 or less. Because
repreparation concordance is evaluated based on concentration, in order to achieve adequate statistical power,
repreparations must prepare and evaluate the same number of GOs as the original analysis to achieve a similar
sensitivity. Hence, the selection of samples with 40 GOs or less will reduce analytical costs associated with
repreparations. When selecting samples for recount, it is not necessary to impose a minimum or maximum
number of GOs because concordance is evaluated on a GO and structure basis, rather than a concentration
basis. If all samples within the laboratory job are non-detect, a non-detect sample may be selected. A non-
detect sample should be preferentially selected, every 10lh selection.

This selection procedure will ensure that the recount analyses and repreparations yield a dataset best suited to
assess concordance1.

Laboratory SOP for Recount Analyses

1. For recount samples, re-analyze the selected sample in accord with the appropriate procedures for each
type of recount (RS, RD, or VA). If more than 10 GOs were evaluated in the original analysis, the original
analyst or laboratory director will select the 10 GOs with the highest number of structures to re-analyze in
the recount analysis. The original analyst or laboratory director should also prepare a list of 5 alternate
GOs, based on the next 5 GOs with the highest number of structures per GO area examined, which may
be analyzed in the event that a selected GO is damaged and cannot be re-evaluated.

2. Record the results using the most recent version of the TEM data recording spreadsheet. Identify the
Laboratory QC Type as "Recount Same", "Recount Different", or "Verified Analysis", as appropriate. Be
sure that the grid and GO names match exactly with the names evaluated in the original analysis
(including dashes, underscores, and spaces). If a GO cannot be evaluated (e.g., GO is damaged), DO
NOT arbitrarily select a different GO for evaluation. Utilize the list of 5 alternative GOs provided by the
original analyst or laboratory director to select an alternate GO for evaluation. Identify the names of any
GOs that could not be evaluated in the comment field along with a brief description of why they could not
be analyzed (e.g., grid opening F7 torn, not analyzed).

3. If there is one or more discordant GOs between the original analysis and the recount analysis, the
sample will undergo verified analysis as described by NIST (1994), and the senior laboratory analyst will
determine the basis of the discordance, and will then take appropriate corrective action (e.g., re-training
in counting rules, quantification of size, identification of types, etc).

11t should be noted that this selection procedure will tend to result in the preferential selection of samples with the highest
air concentration/dust loading values. Thus, summary statistics based on laboratory QC samples may tend to be biased
high.
LB-000029t> v7.doc



4. Submit the recount TEM spreadsheet to the COM Laboratory Manager using standard deliverable
: procedures.

--. Laboratory SOP for Repreparations

1. Prepare 3 TEM grids using the standard preparation methods for air and dust at the Libby site.

2. Select two grids and read the same number of total GOs as the original analysis, using the TEM counting
rules specified by the COM Laboratory Manager. For example, if 40 GOs were evaluated in the original
analysis, read 20 GOs from the first grid and 20 GOs from the second grid during the repreparation.
Place the remaining grid in storage.

3. Record the results using the most recent version of the TEM data recording spreadsheet. Identify the QC
Type as "Repreparation".

4. Submit the TEM spreadsheet to the COM Laboratory Manager using standard deliverable procedures.

\
/

u
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ATTACHMENT 2

Selection Procedure and Laboratory SOP for Interlabs (IL)
}f

Selection Procedure

1. On the 1st of each month, EPA's technical consultant (SRC) will compile a list of all samples for which air
and dust TEM results (ISO+AHERA+ASTM) were uploaded into Libby V2 Database in the preceding
month (e.g., on November 1st, specify a date range of Oct 1-31, 2005). The Libby V2 Database query will
be based on the upload date rather than the analysis date to ensure that analyses with ah upload in a
different month as the analysis date were not excluded2.

2. Identify the target number of air and dust interlab samples needed to meet the QC requirements for
interlabs specified in the Frequency section above (0.5%). This is accomplished by multiplying the
desired interlab frequency (0.5%) by the total number of air and dust analyses performed in the
preceding month. For example, 178 TEM air anatyses in October 2005 * 0.5% = 0.89 (which is rounded
up to 1). At a minimum, at least one air and one dust sample will be selected for interlab analysis.

3. For each medium (air and dust), rank order the TEM analyses from the preceding month on the total
number of LA structures per GO area examined (calculated as the number of GOs evaluated * the GO
area). Selecting from analyses with a high number of LA structures per GO area examined increases the
likelihood that the GOs evaluated as part of the interlab analysis will have one or more LA structures.

4. Exclude samples in which the total number of GOs is more than 40 GOs3. Exclude any samples that
have already been selected for interlab evaluation previously.

5. Select the appropriate number of air and dust interlab samples from the available TEM analyses for
which the total number of LA structures per GO area examined is higher than 0 (i.e., LAdetects). If the

I total number of samples with LA detects is equal to the desired number of interlab samples, select all
I detected samples for interlab analysis. If the total number of samples with LA detects is less than to the | •

desired number of interlab samples, select non-detect samples for interlab analysis. If the total number ^
of samples with LA detects is higher to the desired number of samples, interlab samples will be selected
to represent multiple laboratories, selecting those samples with the highest number of LA structures per
GO examined first. EPA's technical consultant (SRC) will keep a running total of the number of samples
selected by laboratory to ensure that the long-term frequency of interlabs for each laboratory is generally
similar.

6. Submit list of selected interlab samples to the CDM Laboratory Manager.

7. Each month, the CDM Laboratory Manager will provide each laboratory with the list of samples selected
for Interlab analysis.

2 Consider the case where the TEM analysis for sample X-12345 was performed on September 22 and the results were
uploaded on October 3. The inierlab selection query performed on October 1. if limited to all results analyzed from
September 1-30, would not capture the results for X-12345 because they had not yet been uploaded. The interlab selection
query performed on November 1, limited to all results analyzed from October 1-31, would also not capture the results for
sample X-12345 because 1he analysis date is outside of the specified range.
3 Because all interlabs will be reprepared, these interlab repreparation samples will also be evaluated for concordance with
the original sample. Because repreparation concordance is evaluated based on concentration, in order to achieve
adequate statistical power, repreparations must prepare and evaluate the same number of GOs as the original analysis to
achieve a similar sensitivity. Hence, the focusing on samples with 40 GOs or less will reduce analytical costs associated
with repreparations.
LB-OOOOWb v7.doc
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Laboratory SOP

At the Originating Laboratory:

1. Upon receipt of the interlab sample list from the COM Laboratory Manager, locate the appropriate sample
filter. If less than 1/i of the sample filter is available, contact the COM Laboratory Manager to identify an
interlab replacement sample.

2. Prepare 3 TEM grids using the standard preparation methods for air and dust at the Libby site.

3. Select two grids and read the same number of total GOs as the original analysis, using the TEM counting
rules specified by the COM Laboratory Manager. For example, if 40 GOs were evaluated in the original
analysis, read 20 GOs from the first grid and 20 GOs from the second grid during the repreparation.
Place the remaining grid in storage.

4. Record the orientation of each grid using the instructions for grid orientation specified in NVLAP (see
Attachment 5).

5. When performing the TEM analysis, identify the relative position of each structure within the grid opening
using the template provided as Attachment 6. It is not necessary to sketch the actual structure (as this is
already recorded on the hard copy benchsheet), but the analyst should record the structure number
which corresponds to the hard copy benchsheet. The analyst should also record the relative position of
any non-asbestos mineral (NAM) structures. Use a new template for each grid opening.

6. Record the results using the most recent version of the TEM data recording spreadsheet. Identify the QC
Type as "Repreparation".

7. Submit the TEM spreadsheet to the COM Laboratory Manager using standard deliverable procedures.

8. Identify which laboratory will perform the interlab analysis in accord with the following table:

Originating
Lab

Hygeia
Batta
MAS
RESI

EMSL-L
EMSL-W

Lab for
Interlab

Sample #1

Batta
MAS
RESI

EMSL-L
EMSL-W
Hygeia

Lab for
Interlab

Sample #2

MAS
RESI

EMSL-L
EMSL-W
Hygeia
Batta

Lab for
Interlab

Sample #3

RESI
EMSL-L
EMSL-W
Hygeia
Batta
MAS

Lab for
Interlab

Sample #4

EMSL-L
EMSL-W
Hygeia
Batta
MAS
RESI

Lab for
Interlab

Sample #5

EMSL-W
Hygeia
Batta
MAS
RESI

EMSL-L

Lab for
Interlab
Sample

#6...

Repeat...
(beginning

with the Lab
identified for
Sample #1)

9.

EMSL-L = EMSL, Mobile Lab in Libby
EMSL-W = EMSL, Westmont

If more than 10 GOs were evaluated in the repreparation analysis, the repreparation analyst or laboratory
director will select the 10 GOs with the highest number of structures to re-analyze in the interlab analysis.
The repreparation analyst or laboratory director should also prepare a list of 5 alternate GOs, based on
the next 5 GOs with the highest number of structures, which may be analyzed in the event that the
selected GO is damaged and cannot be re-evaluated.

10. Ship the grid(s) for the interfab sample to the appropriate laboratory using standard chain of custody
procedures. For each interlab sample, include a list of which GOs should be evaluated for each grid.
The names of the grid and GOs provided on the chain of custody form should match exactly with those
recorded in the original TEM data recording spreadsheet (including dashes, underscores, and spaces).

11. After the interlab laboratory has completed the interlab analysis, it will request copies of the hard copy
laboratory benchsheet(s), the grid opening sketches, and TEM file for each interlab sample.
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12. If areas of discordance are noted, the senior laboratory analyst from the interlab laboratory will contact
the originating laboratory to discuss the basis of the discordance. As needed, the senior laboratory
analyst will then take appropriate corrective action (e.g., re-training in counting rules, quantification of
size, identification of types, etc).

At the Interlab Laboratory:

1. For each grid provided for interlab analysis, place the grid into the TEM grid holder ensuring that the grid
orientation matches that which was specified by the originating laboratory (see Attachment 5 for details).

2. For the 10 GOs identified for interlab analysis, perform TEM analysis using the analysis method and
counting rules specified on the chain of custody. Be sure that the grid and GO names match exactly with
the names provided on the chain of custody (including dashes, underscores, and spaces). If a GO
cannot be evaluated (e.g., GO is damaged), DO NOT arbitrarily select a different GO for evaluation.
Utilize the list of 5 alternative GOs provided by the originating laboratory to select an alternate GO for
evaluation. Identify the names of any GOs that could not be evaluated in the comment field along with a
brief description of why they could not be analyzed (e.g., grid opening F7 torn, not analyzed).

3. When performing the TEM interlab analysis, identify the relative position of each structure within the grid
opening using the template provided as Attachment 6. It is not necessary to sketch the actual structure
(as this is already recorded on the hard copy benchsheet), but the analyst should record the structure
number which corresponds to the hard copy benchsheet. The analyst should also record the relative
position of any non-asbestos mineral (NAM) structures. Use a new template for each grid opening.

4. Record the results using the most recent version of the TEM data recording spreadsheet. Identify the
Laboratory QC Type as "Interlab".

5. Submit the TEM spreadsheet to the COM Laboratory Manager using standard deliverable procedures.

6. Contact the originating laboratory to request copies of the'hard copy laboratory benchsheet(s), grid
opening sketches, and TEM file for each interlab sample.

7. Perform a verified analysis using the procedures presented in NIST (1994) (provided as Attachment 3). I

8. Assess the between-laboratory concordance, both on a GO-by-GO basis and on a structure-by-structure
basis, using the Libby-specific recount concordance rules. If areas of discordance are noted, the senior
laboratory analyst will contact the originating laboratory to discuss the basis of the discordance. As
needed, the senior laboratory analyst will then take appropriate corrective action (e.g., re-training in
counting rules, quantification of size, identification of types, etc).

9. Summarize the results of the verified analysis and document any changes in laboratory procedures or
analyst training that were implemented to address noted discordances. Provide a copy of this report to
EPA Chemist and the COM Laboratory Manager.

10. Ship the grid(s) back to the originating lab.
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Preface

This Interagency Report (ffi.) is one of a series of IRs that will form the basis of a method for analysis of
airborne asbestos by transmission electron microscopy. The form and style of the American Society for
Testing and Materials (ASTM) was adopted as a standard format for this scries of reports.
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©005

1. Scope
1.1 This test method describes a procedure for verified analysis of asbestos by transmission electron

microscopy.
1.2 The method is applicable only when sufficient information has been collected during the analyses of a

grid square so that individual asbestos structures can be uniquely identified.
1.3 The method is written for the analysis of a grid square by two TEM operators but can be used for more

than two operators with slight modifications. Due to the analysis of a grid square by more than one TEM
operator, the test method can be applied only when contamination and beam damage of particles are
minimised. The two TEM operators can use the same TEM for the analysis or the analyses can be done on
different TEMs (in the same or in different laboratories).

1.4 The method can be used with any set qf counting rules applied by all analysts. Though die method
describes verification of asbestos particles, the method can also be used for verification of analyses of
nonasbestos particles if all analysts use the same counting rules.

2. Terminology
2.1 Definitions:
2.1.1 TEM— transmission electron microscope.
2.1.2 grid square, grid opening-sa area on a grid used for analysis of asbestos by transmission electron

microscopy.
2.1.3 verified analysis—a procedure in which a grid opening is independently analyzed for asbestos by two

or more TEM operators and in which a comparison and evaluation of the correctness of the analyses arc made
by a verifying analyst. Detailed information — including absolute or relative location, a sketch, orientation,
size (length, width), morphology, analytical information and identification — is recorded for each observed
structure.

2.1.3.1 Discussion-Verified analysis can be used to determine the accuracy of operators and to determine
the nature of problems that the analyst may have in performing accurate analyses. Verified counts can be
used to train new analysts and to monitor the consistency of analysts over time.

2.2 Description of Terms Specific to This Standard:
2.2.1 counting rutes-rules used to determine the amount of asbestos present in an asbestos- containing

sample. Counting rules are a part of most methods for analysis of asbestos by transmission electron
microscopy including the AHERA method and the ISO method (see definitions below).

2.2.2 AHERA method*—procedure for analysis of asbestos by transmission electron microscopy developed
by the Environmental Protection Agency with subsequent modifications by the National Institute of
Standards and Technology.

2.2.3 ISO meffcx^-proccdure for analysis of asbestos by transmission electron microscopy developed by
the International Standards Organization.

2.2.4 particle-an isolated collection of material deposited on a grid or filter.
2.2.5 structure—a particle or portion of a particle that contains asbestos and that is considered countable

under the method used for asbestos analysis. A structure is a basic unit used in many methods of asbestos
analysis to report the amount of asbestos present in a particle.

2.2.6 TEM operator, TEM analyst-person that analyzes a grid square by transmission electron
microscopy to determine the presence of asbestos. -

2.2.7 verifying analyst—person that compares the analyses of a grid square by two or more TEM
operators. The reported asbestos is compared on a structure-by-struclure basis by the verifying analyst.
Structures that are not matched are relocated and reanalyzed by the verifying analyst. The verifying analyst is

o

'Code Fed. Reg. 1987, 52 (No. 210). 41826-t 1905.

'ISO 10312 1993, in press
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preferably not one of the TEM operators. If this cannot be avoided, the job of verifying analyst should be
rotated between the TEM operators.

22.8 TEM analysis form-Jorm on which the analysis of a grid square is recorded. The information
recorded for a verified analysis should include at least a sketch of the structure and information related to the
absolute or relative location, size, identification and analytical data for the reported structures.

2.2.9 report form—fonn on which the evaluation of verified analyses is summarized- The form should be
identical to or include all information given in Figure XI. 1 of Appendix XI.

2.2.10 SR (structures reported)-^ number of structures reported by a TEM analyst.
2.2.11 7? (truepositive)-*stm<Xute that is: 1) reported by both TEM operators or 2) reported by one

operator and confirmed by the verifying analyst, or 3) reported by neither TEM operator but is found by the
verifying analyst The three types of true positives arc discussed in the next three terms.

2.112 TPM (true posirive-matchedj-stoucturc that is reported on the TEM analysis forms of both TEM
_ggerators- .

2.2.12.1 Discussion-To qualify as a match, the structures should be comparable in the following
characteristics: 1) absolute or relative location, 2) appearance in the sketch, 3) orientation., 4) size (length,
width), 5) morphology (shape, hollow tube), 6) analytical information (chemistry and/or diffraction data).,
and 7^ identification. In addition, the structures should he reported as countable by both anarvsti

2.2.13 TPU (true postive-unmarched)-~siiuctare that is reported on the TEM-analysis form of only one
operator and that is confirmed as countable by the verifying analyst

2.2.14 TPV (true positive found by verifying analyslj-stmtiuK not found by the two TEM operators but
found by the verifying analyst.

2.2- IS TNS (total number of structures) -the number of structures determined to be in a grid opening by
verified analysis of the grid opening. This value corresponds to the number of unique true positives found by
the TEM operators and the verifying analyst

2.2.15. J Dtscussion-Tht value for the total number of structures is not necessarily the actual number on
the grid square because both the TEM analysts and the verifying analyst may have missed one or more
structures- The probability of a missed structure, however, decreases with an increased number of analysts

2.2.16 FN (Thfcene^flnv^-stnicturcthathasnotbemrc
False negatives can be divided into two categories-type A and type B as discussed in the next two terms.

2.2.17 FNA (false negative-type X^-false negative that was recorded on a TEM analyst's TEM analysis
form but not reported as a structure. Some reasons for this type of false negative include: 1) structure
misidentified as nonasbestos, 2) confusion with the counting rules, 3) incorrect length determination.

2.2.18 FffB (false negative-type JJ>-false negative that was not recorded on a TEM analyst's TEM
analysis form. A reason for this type of false negative is mat a structure was missed by an analyst

2.2.19 FP (false positive)-TcpOftsd particle that is incorrectly identified as a structure. Some reasons for
false positives include: 1) structures counted more than one time, 2) materials rnisidentified as asbestos, 3)
confusion with the counting rules, 4) incorrect length, determination.

2.2.20 TN (true jjegarfv^-reported particle that is correctly characterized as zero structures.
2.2.21 NL (not located structvreJ-stinKtarc: reported on one TEM analyst's TEM analysis form that

cannot be located by the verifying analyst.
2.2.21.1 Discussion-lbc value for ML should be zero for most verified analyses, especially if the grid has

not been removed from the TEM between the two analysts' counts. If, however, a grid has been removed
from an instrument, there is a small possibility of fiber loss.

2.2.22 AMD (ambiguous structure)--* structure that 1) is identified as a structure by only one TEM
operator and 2) is found by the verifying analyst but cannot be unambiguously identified as a structure due to
beam damage, contamination, or other factors.
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3. Significance and Use : /
3.1 The analysis of asbestos by transmission electron microscopy is important for the determination of the

cleanliness of air or water and for research purposes. Verified analyses provide more accurate values for the
concentration of asbestos on a grid opening than obtained by other methods. The accuracy should increase
with an increased number of analysts participating in the verified count

3.2 The test method can be used as part of a quality assurance program for asbestos analyses and as a
training procedure for new analysts. The values for TP/TNS and FP/TNS can be plotted vs time on control
charts to show improvements or degradations in the quality of the analyses. Experienced analysts should
attain TP/TNS values 2 0.85 and FP/TNS values i 0.05. The test method can be used to characterize the
types and, in many cases, the causes of problems experienced by TEM analysts.

3.3 The average of values obtained for TP/TNS and FP/TNS can be used to determine the analytical
uncertainty for routine asbestos analyses.

4. Procedure

NOTE 1 - This test method involves two TEM operators and a verifying analyst The steps discussed in
items 4.1 and 4.2 are to be followed by the person coordinating the analyses by the TEM operators. This
person can be one of the TEM operators, the verifying analyst or an independent person (e.g., a quality
assurance officer). The steps discussed starting with item 4.3 are to be followed by the verifying analyst

4.1 Obtain analyses of a grid square for asbestos by two TEM operators. Conduct the analyses
independently so that the second operator has no knowledge of the results obtained by the first operator.

4.1.1 Require that the TEM operators record on the TEM analysis form information related to the absolute
location of the structures or conduct analyses so that the relative location of the structures can be compared.

NOTE 2- The absolute location of the structures can be recorded by various means including use of a digital
voltmeter or computer readable stepping motors to record the position of a structure. To preserve
information about the relative location of the reported structures, the analyses must be conducted so that both
analysts: 1) orient the grid in the TEM in the same fashion, 2) start the analysis from the same corner of the
grid square, 3) initially scan in the same direction, and 4) scan the grid square in parallel inverses.

4.1.2 Require that the TEM operators record on the TEM analysis form a sketch of the structure, (he
dimensions of the structure, analytical data and whether the structure is countable. The sketch of the structure
should include any nearby features that could aid in subsequent identification - for instance, nearby particles,
sample preparation features or grid bars.

4.2 Submit the analyses of the two TEM operators to the verifying analyst

NOTE 3- The remainder of this section describes procedures to be followed by the verifying analyst. The
procedure for comparison of the TEM analysis forms is given in hems 4.3-4.6 and examples of comparisons
of count sheets are given in Figs. X2.1-X2.9 of Appendix 2. Appendix 3 contains a summary of the
comparison process (Fig. X3.1) and a flow chart for comparison of structures in the TEM (Fig. X3.2). The
procedure for completion of the report form is given in item 4.7. —

4.3 Compare the two TEM analysis forms on a structure-by'Structure basis. If a match of asbestos
structures is observed, label both sketches with a TPM(number) either in the sketch box or in a column
specifically designated for verified counts. An example is given in Fig. X2.1 of Appendix X2.

NOTE 4— The next step in the procedure (item 4.4) is optional. The most prudent approach is to examine
unmatched structures in the TEM (item 4.5).
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f

1

4.4 Determine if the status of any of the unmatched structures can be unambiguously decided by
examining (he TEM analysis forms. If there is ambiguity in determining the status of a structure, the
verifying analyst must examine the structure in the TEM as described in items 4.5-4.6. The comparison of
TEM analysis forms and labelling of unmatched structures can be relatively straight Toward as shown in Fig.
X2.2 - X2.4 of Appendix X2 or more complex as described in the next item.

4.4.1 For most cases, the identification of true positives, false positives and false negatives can be done on
a stracture-by-structure basis. This cannot be done, however, in cases where analysts determine different
numbers of countable structures in an asbestos-containing particle. In such cases, both analysts should be
assigned one TPM(number) for identifying the particle as containing countable asbestos. The reniaining
structures are assigned TPU, FP or FN depending on the particular situation. Examples of such cases are
given in Fig. X2.5 and Fig. X2.6 of Appendix X2.

4.5 Determine the status of any remaining unlabelled structures by examining the grid square in the TEM.
Examples of TEM analysis forms containing structures that must be examined by transmission electron
microscopy arc given in Figs. X2.7 - X2.9 of Appendix 2. For each unlabelled structure requiring
examination by transmission electron microscopy, follow items 4.5.1-4.5.7 and 4.6 until the Structure is
labelled If there is another unlabelled structure, go back to item 4.5.1 and repeat the procedure. Continue
until all structures are labelled. A summary flow chart for examination by TEM is given in Fig. X3.2. The
procedure and flowchart do not cover the counting discrepancy discussed in item 4.4.1. If such a situation is
rffftgfiiTfA_ the verifying analyst should follow the procedure given in item 4.4.1 and in the examples in Figs.
X2.5andX2.6.

NOTE 5- The procedure in items 4.5.1 -4.5.7 should cover the great majority of cases encountered when
attempting to determine the status of the structures. There may, however, be more complex situations not
covered in the procedure. If so, the verifying analyst should apply the basic principles outlined in items 4.5.1-
4.5.7 and 4.4.1.

4.5.1 Determine if the reported structure can be located. If the structure cannnot be found, label the
reported structure NL (place the label next to the sketch or in a column specifically designated for verified
analyses).

4.5.2 If the reported structure is found, determine if a judgement can be made as to its countability. If the
structure cannot be judged as to its countability due to beam damage, contamination or other factors, label the
reported structure AMB.

4.5.3 If a judgement can be made as to the countability of the reported structure, determine if the structure
is countable. If the reported structure is not countable, label it FP(nmnbcr). A unique number is given to the
FP label so that it can be specifically referred to in the report form. Optional: Check the other analyst's TEM
analysis form. If the other analyst sketched ihe particle and correctly reported it as noncountabk, label the
particle TN(number). Note: The values for TN are not recorded on the report form.

4.5.4 If the reported structure is correctly identified as a structure, determine if it was reported as
countable elsewhere on the same analyst's TEM analysis form (i.e., the analyst counted the structure twice).
If it is a duplicate, label the reported structure FP(number).

4.5.5 If the reported structure is not a duplicate, label the structure TPU(number).
4.5.6 Determine if the other TEM operator recorded a sketch of the structure. Ifjhe other TEM operator _

did not report the structure on his/her TEM analysis form, place an FNB(mimber) on their TEM analysis
form in the approximate location where the structure should have been found. The number should correspond
to that given to the TPU on the first analyst's TEM analysis form.

4.5.7 If the other TEM operator recorded a sketch of the structure, label the sketch with an FNA(number).
The number should correspond to that given to the TPU on the first analyst's TEM analysis form.

46 Countable asbestos structures reported by neither TEM operator but found by the verifying analyst in
the course of examining a grid square should be recorded on a separate TEM analysis form and labelled
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TPV(numbcr). The TEM operators should be assigned an FNA(number) or FNB(number) as described in
items 4.5.6-4.5.7.

4.7 Complete the report form as described in items 4.7.1-4.7.10.
4.7.1 Complete the heading of the report fonn and fill in the initials or names of the two TEM operators

on the first line of the report fonn table.
4.7.2 Count the number of asbestos structures obtained by each analyst and enter the vahie as SR

(structures reported) on the report form.
4.7.3 Determine the number of true positives that are matched (TPM), the number of true positives that

are unmatched (TPU) and the total number of true positives (TP) obtained for each TEM operator on the grid
square and enter die values on the report form.

4.7.4 Determine and record on the report fonn the number of true positives found by the verifying analyst
<TFV).

4.7.5 Determine and record on the report form the total number of structures (TNS) on the grid square.
4.7.6 Determine and record on the report form for each operator the following: 1) the number of false

positives (FP), 2) the number of false negatives (FN), 3) the number of false negatives of type A and type B
(FNA, FNB), 4) the number of structures lhat were not located (ML) and 5) the number of ambiguous
structures (AMB).

4.7.7 Determine and record the values for TP/TNS, FP/TNS to two decimal places.
4,7.g List on the report form the suspected reasons for the false positives obtained by each analyst Some

examples would be as follows: incorrect length measurement, structures counted twice, problem wth
interpretation of the counting rules, misidcntification of a structure.

4.7.9 List on the report form the suspected reasons for false negatives (FNA and FNB). Some examples
would be: incorrect length measurement, problem with interpretation of the counting rules, misidcntification
of material as asbestos, possible loss of sense of direction, and insufficient overlap of traverses.

4.7. ] 0 Append any other relevant comments to the report form (quality of flic preparation, etc.).
4.8 Check the numbers on the report form using the equations given in the calculation scctioa { J

5. Calculation
5,1 The values on the report form should be consistent with the following equations:

For both analyses:

TNS - TPM H. TPU(Operator 1) + TPU(Operator 2) + TPV

For a given analysis:

SR - TP + FP +NL + AMB

TP=TPM + TPU

FN= FNA + FNB

TNS = TP + FN '

1 = TP/TNS -i- FN/TOS
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6. Precision and Bias
6.1 To determine the precision of the method, independent verified analyses were conducted by operators

in two laboratories on a set of 21 grid squares. The mean value for TNS for the data set was 16.2
structures/grid square and the pooled standard deviation of Ihc pairs of verified count determinations was
1.12 structures/grid square. The confidence at approximately the 95% level (2 standard deviations) of a
reported verified count value in this data set is 2.24 structures/grid square or 13,9% of the mean value for
TNS. We use 13.9% as an estimate of the imprecision of the method.

NOTE 6~ The differences in the values obtained for the independent verified analyses described in item 6.1
are, for the most part, due to differences in interpretation of tie counting rules. The structures analyzed in the
study were complex and therefore the imprecision estimate discussed above likely represents an upper bound
to the imprecision for the method.

6.2 The bias in the method will vary depending upon interpretation of the counting rules used in the
analysis by the TEM operators and verifying analyst

7. Keywords
7.1 asbestos; quality assurance; transmission electron microscopy; verified analysis
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APPENDIXES

(Nonmandatory Information)

XI. TEST REPORT FORM

Fig. XI.1 The following format is suggested for use by the -verifying analyst to report the comparison of the
TEM operators' TEM analysis forms.

Grid box:

Grid slot:

Grid square:

Dale;

Verifying Analyst:

TEM Operator

Structures Reported (SR)

True Positives (TP)

*TPM

TPU

*TPV

Total # Structures (INS)

False Positives (FP)

False Negatives (FN)

FNA

FNB

Not Located (NL)

Ambiguous (AMB)

TP/TNS

FP/TNS

Analysis 1 Analysis 2

o

*The values for these items wll be the same for both analvses.
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Test Report Form (continued)

1) List details of suspected reasons for false positives. For each analyst describe reasons for FP1,FP2,FP3,
elc. Note - it may not be possible to determine the reason for false positives for some structures.

2) List details of suspected reasons for false negatives (type A and type B). For each analyst describe
reasons for FNA I, FNA2, etc.; FNB1, FNB2, etc. Note - it may not be possible to determine the reasons for
false negatives for some structures.
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XZ, EXAMPLES OF COMPARISONS OF TEM ANALYSIS FORMS

[Note: The TEM analysis forms shown in the examples arc abbreviated and do not contain analysis
information. The AHERA counting rules (1987) were used for all analyses.]

f
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Fig. X2.1 Example of matching structures on two TEM analysis forms (refer to item 4.3 of the procedure).
Three structures on a grid square were found by both analysts. The relative order of the last two structures is
different on the two TEM analysis forms; this may be due to the nature of the traverses by the analysts, —
Matching structures are indicated by TPM(number).
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Fig. X2.2 Example of determining the status of an unmatched structure from TEM analysis forms (refer to
item 4.4 of the procedure). Three of the structures match in the two analyses. The last structure of analyst 1
is unmatched but can be seen from the TEM analysis form to be a duplicate of the second structure obtained
by the same analyst (the two structures have the same identification, dimensions, orientation and a similar _
nearby particle). The duplicate structure is therefore assigned auFPl.
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Analyst 1 Analyst 2
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Fig. X2-3 Example of determining the status of unmatched structures from TEM anal>-sis forms (refer to
item 4.4 of the procedure). Both analysts have found the same particle as indicated by the dimensions,
identification and orientation of the structure. However, analyst 2 has reported that the particle is not a
structure (the cause of this oversight is not known). Analyst 1 is assigned a TPUI and analyst 2 an FNA1.
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Analyst 1 Analyst 2

1
q>

0.4

t

2
3

0.1

Sketch

/

J

1

m

t

tn

*

1

9

Chr

^^E

1
_i

0.4

E"

|
5

0.1

Sketch

/

.2

3

•S

TN1

">
o

1

1
*

0

Q

Chr

Fig. X2.4 Example of determining the status of unmatched structures from TEM analysis forms (refer to
item 4.4 of the procedure). Both analysts have found the same particle as indicated by the dimensions,
identification and orientation of the particle on both TEM analysis fonns. However, analyst 1 has reported
that the partidc is a structure (the cause of this oversight is not known). Analyst 1 is assigned an FPl and
analyst 2 a TNI.

I
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Analyst 1 Analyst 2

Fig. X2.5 Example of determining the status of unmatched structures from TEM analysis forms (refer to
item 4.4.1 of the procedure). Both analysts have found the same asbestos-containing particle as indicated by
the dimensions, identification, and orientation of the particle. However, analyst 1 has reported one countable
structure and analyst 2 has reported two countable structures. Under the AHERA counting rules, analyst 2 is
correct The structure reported by analyst 1 is assigned both a TPM1 and an FNA1. The two structures
reported by analyst 2 are assigned a TPMl and a TPUI, respectively.
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Fig. X2,6 Example of determining the status of unmatched structures from TEM analysis forms (refer to
item 4.4.1 of the procedure). Both analysts have found the same asbestos-containrag^articlc as indicated by
the dimensions, identification, and orientation of the particle. However, analyst 1 has reported one structure
and analyst 2 has reported four structures. Under the AHERA counting rules, analyst 1 is correct. The
structure reported by analyst 1 is assigned a TPM1. The first structure reported by analyst 2 is labelled
TPM1 and the remaining three reported structures are labelled FP1-FP3.
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Fig. X2.7 Example of unmatched structures that must be examined by TEM (refer tff item 4.5 of the
procedure), a) Both analysts have likely found the same asbestos-containing particle as indicated by the
identification and orientation of the fiber and by the presence of a similar particle nearby. However, the
dimensions reported by the analysts differ and analyst 1 has reported zero structures and analyst 2 has
reported one structure. The verifying analyst should determine the correct length of the fiber and determine if
it qualifies as a structure, b) One possible outcome is that the verifying analyst finds that analyst 2 is correct.
Analyst 2 is assigned a TPUl and analyst 1 an FNA1. c) A second possible outcome is that the verifying
analyst finds that analyst 2 is correct Analyst 1 is assigned a TNI and analyst 2 an FP1.
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Fig. X2.8 Example of unmatched structures that must be examined by TEM (refer to item 4.5 of the
procedure), a) Analyst 1 has reported one structure that analyst 2 has not reported. The verifying analyst
should Attempt to find the particle and determine if it qualifies as a structure, b) One possible outcome is that
the verifying analyst finds that analyst 1 is correct. Analyst 1 is assigned a TPU1 and analyst 2 is assigned an
FNB1. c) Another possible outcome is that the reported structure is not located. Analyst 1 is assigned an
m. Other possibilities (not illustrated) are that analyst 1 is incorrect (the particle is then labelled FP) or that
the structure is too contaminated for characterization (the particle is then labelled AMB).
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Fig. X2.8 (caption on previous page).
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Fig. X2,9 Example of unmatched structures that must be examined by TEM (refer to item 4.5 of the
procedure), a) Bom analysts have likely found the same panicle as indicated by the identification and
orientation of the fibers. However, analyst 1 has recorded all fibers as touching (or intersecting) and has
therefore counted the fiber arrangement as one structure under the AHERA method. Analyst 2 has reported
four structures. The verifying analyst should find and examine the arrangement in the TEM to determine if
the fiber labelled as F4 by analyst 1 is touching or intersecting the fiber labelled as F3. b) One possible
outcome is that the verifying analyst finds that analyst 1 is correct Analyst I is then assigned a TPM1 and
analyst 2 is assigned a TPM1 and three FPs. Other possibilities (not illustrated) are that analyst 2 is correct
(the structures reported by analyst 2 are then assigned a TPM and 3 TPUs and the structure reported by
analyst 1 is assigned a TPM) or that the partick is too contaminated for identification (the structure reported
by analyst 1 is then assigned a TPM and those reported by analyst 2 are assigned a TPM and three AMBs).
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Fig. X2.9 (caption on previous page)
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X3. SUMMARY OF THE PROCEDURE FOR COMPARISON OF TWO TEM ANALYSIS FORMS

Overall Goal: To label all of the reported structures on both
count sheets as either TPM. TPU. FP. NL or AMB and to

label missed structures as either FNA or FNB.

Compare the two count forms-
Find those structures that match between

the two count forms; label matched
structures with TPM(number)' (4.3)*. An

example is given in Fig. X2.1.

Deterrnine if the status of any of the
unmatched structures can be

unambiguously determined by looking at
the count sheets (4.4). Examples are

given in Pigs. X2.2 - X2.6.

Put the grid in the TEM to resolve the
status of any remaining unlabeHed

structures (4.5). Examples of cases that
must be examined by TEM are given In

Figs, X2.7 - X2.9. A flowchart for this part
of the procedure is given in Fiji. X3.2.

Fig. X3.1 Summary of the overall procedure for comparison of TEM analysis forms by the verifying analyst.
^Numbers in parentheses in each block refer 1o the item number in the procedure.
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Note: if a new structure is identified by the verifying analyst, the
structure should be drawn on a new count form and labelled

TPV(number)'. A label of either 'FNA(number)' or 'FNB(numb«r)-

should be put on the two analysts' count torms at the appropriate
location (4.6).

Examine the grid square in the TEM.
For each reported structure do the

following procedure until all structures
are labelled (4.5)*.

Can the
reported structure be

located (4.5.1)?

No

Label the reported
structure 'AMB'

(4.5.2).
Is the reported

structure countable
(4.5.31?

structure a duplicate
of a matched structure oh

the same count
fom (4.5.4)?

Label the sketch
'FP(number)' (4.5.4)

/•

1 I

Label the reported
structure 'NL' (4.5.1).

/

\ r

Label trie reported
structure

•FPfnumber)1 (4.5.3).

Optional: If the other analyst sketched
the particle and correctly reported It as

noncountable, label that analyst's
sketch TN( number)' (4.5.3). o

Label the reported structure
TPU(number)1 (4.5.5).

Switch to the other
analyst's count form.

Yts

1

\

Label the sketch
•FNAfnumber)1

(4.5.7).

Note: the discrepancy due to
counting rule misinterpretation
discussed in item 4.4.1 of the

procedure is not covered in the
flow chart

Did
the other analyst

record a sketch of the
structure
(4.56)?

Put an "FNB(number)' onjhe
count sheet at the approximate

location it should have been
found (4.5.6).

Fig. X3.2 Flowchart for examination of a structure in the TEM. The flowchart is an expansion of the last
block in Fig. X3.1. *Numbcrs in parentheses in each block refer to the item number in the procedure.
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ATTACHMENT 4

Statistical Comparison of Two Poisson Rates

1.0 INTRODUCTION

An important part of the Quality Control plan for this project is the repreparation and reanalysis of a number of
TEM grids for quantification of asbestos fiber concentrations in air and dust. Because of random variation, it is
not expected that results from repreparations samples should be identical. This attachment presents the
statistical method for comparing two measurements and determining whether they are statistically different or
not.

2.0 STATISTICAL METHOD

This method is taken from "Applied Life Data Analysis" (Nelson 1982). Input values required for the test are as
follows:

N1 = Fiber count in first evaluation
51 = Sensitivity of first evaluation
N2 = Fiber count in second evaluation
52 = Sensitivity of second evaluation

The test is based on the confidence interval around the ratio of the two observed Poisson rates:

Rate 1 = N1 • S1
Rate 2 = N2 • S2
Ratio = Rate 1 / Rate 2

Lower Bo«nd = (^}(^-}/F\^2.N2 + 2,2.m]
(S2XN2 + \) I 2 J

Upper
^ S2 N2

u

where y is the confidence interval (e.g., 0.95) and F[5; dfl, df2] is the 1005th percentile of the F distribution with
df1 degrees of freedom in the numerator and df2 degrees of freedom in the denominator.

If the lower bound of the ratio is > 1, then it concluded that rate 1 is greater than rate 2 at the 100(1-v)%
significance level. If the upper bound of the ratio is < 1, then it concluded that rate 1 is less than rate 2 at the
100(1-y)% significance level. Otherwise, it is concluded that rate 1 and rate 2 are not different from each other
at the 100(1-v)% significance level.

Example:

N1 =4 structures
51 = 0.0001 (cc)'1

Rate 1 = 4 - 0.0001 = 0.0004 s/cc

N2 = 6 structures
52 = 0.001 (cc)-1

Rate 2 = 6- 0.001 = 0.006 s/cc

Y = 0.95

LB-000029b v7.doc
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In this example, because the upper bound of the ratio is < 1, it is concluded that Rate 1 (0.0004 s/cc) is
less than Rate 2 (0.006 s/cc) at the 95% significance level.

3.0 REFERENCES

Nelson W. 1982. Applied Life Data Analysis. John Wiley & Sons, New York, pp 438-446.
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ATTACHMENT 5

NVLAP Airborne Asbestos Proficiency Test 98-2:
Grid Orientation

u
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NVLAP AIRBORNE ASJ3ESTOS PROFICIENCY TEST 98-2

J
Instructions for Form 1

The following procedure is designed to ensure that all laboratories count the grid squares in the same
orientation and scan direction to allow for verified analyses which will be performed in the next round of
proficiency testing.

1.

2.

3.

4.

Put a grid into the TEM. Find a particle at the magnification typically used for asbestos analysis.
Move the particle using one stage translation and record the direction of movement of the particle
on Form J. Move the particle using the other stage translation knob and record the direction of
movement. Recording the two directions of movement should roughly form a cross. The cross
represents the translation directions of your microscope at the magnification used for asbestos
analysis. Draw the letter "F" onto the cross so the sides of the letter are parallel to the
translation directions and the letter is upright and is not inverted See the example on Form 1.

Decrease the magnification and locate the letter "F" on the finder grid. Increase the magnification
of the TEM to that typically used for asbestos analysis by your lab, keeping the letter "F" in the
field of view. Compare the orientation of the "F" to the cross drawn in step 1. If the letter "F" is
not oriented as shown in your sketch, remove the specimen holder and rotate or invert the grid as
necessary to correctly align the grid. This may require several iterations.

When the correct orientation is found, record the grid's position in the specimen holder as shown
in the example of the second part of Form 1. Indicate in your drawing where the straight side and
the notched portion of the grid are located. AH grids analyzed in this proficiency test should be
oriented in the same manner (always check that the letter "F' is in the correct orientation and that
the X-Y translation directions allow translation roughly parallel to the grid bars).

The starting point of the traverse for structure counting must correspond to the upper left comer
on the grid square. The "X" marks the starting corner of the traverse (your grid square may be at
an angle to that shown in the example):

Upper left
comer

Lower left
comer

Direction of traverse
(arrow)

The initial direction of traverse must be from the upper left corner to the lower left corner of the grid
square. If correctly oriented, the edge of the grid bar will remain in the field of view during the
entire initial traverse (some allowance must be made for curvature or irregularly shaped grid bars.) If
the grid is not oriented properly, go back to step 2.

o



NVLAP AIRBORNE ASBESTOS PROntfENCY TEST 98-2

f NVLAP Lab Code:
Form 1. Grid Orientation

}. Sketch the orientation of the X-Y translation directions of the electron microscope as projected onto
the electron microscope stage. Record the letter "F" as shown in the example below:

EXAMPLE:

u

2. Sketch below the orientation of the grid relative to the sample holder as shown in the example below:

EXAMPLE:

O



ATTACHMENT 6

Grid Opening Template for Sketching the Relative Position of Observed Structures
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Page

STRUCTURE LOCATIONS WITHIN GRID OPENING
***NOTE: Sketches only need to be completed forinterlab analyses and repreps associated with intertabs

of

Lab Name:

Index ID:

Lab Job Number:

Lab Sample ID:

Lab QC Type (circle one):

Grid:

Reprep for interlab Interlab

Grid Opening:

upper

left
comer

u

Comments:
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r Request for Modification
To

Laboratory Activities
LB-000030

Instructions to Requester E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (COM). Data Manager distributes approved forms as follows:

All Lab Applicable forms - copies to: EPA, Volpe, CDM-Denver, All project labs
Individual Lab Applicable forms - copies to: EPA, Volpe, CDM-Denver, Initiating Lab

Method (circle one/those applicable):[fEM-AHERA, TEM-ISO 10312|, PCM-NIOSH 7400, PLM-NIOSH 9002,
EPA/600/R-93/116, |ASTM 05755^95 , EPA/540/2-90/005a, Other IEPA/6DO/R-94/134 (EPA 100.2)1

Requester W.J. Brattin Title: Technical consultant
Company: Syracuse Research Corporation Dale: 5 August 2003

Description of Modification:
All samples analyzed by TEM shall include sketches of all asbestos structures observed, up to a

maximum of 50 structures in a sample. These sketches need not be highly detailed, but should include an
indication of stricture appearance and orientation relative to any nearby landmarks, if present.

^morphology,
Reason for Modification:

This modification is needed to standardize the procedure used by each laboratory for recording
sketches of asbestos structures. One benefit of this modification is that samples for verified analysis no loner
need to be identified before analysis. .

Potential Implications of this Modification:
There are no potential negative implications resulting from this standardization of QC procedures.

Laboratory Applicability (circle one): JAJJ Individual:

Duration of Modification (circle one):
Temporary Date(s):,

Analytical Batch ID:
Temporary Modification Forms - Attach legible copies of approved form w/ all associated raw data packages

[Permanentl (complete Proposed Modification Section) Effective Date: flnsen basedL Lie of final approval!
Permanent Modification Forms - Maintain legible copies of approved form in a binder that can be accessed by analysts.

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of
Method when applicable):

Technical Review•iew: lAyQ> r^A^ft^-^
(Laboratory Manager or cfes/j

Project Review and Approval: />y ^f^l. _
'( Volpe: Projefct TeCfthicat Lead or designate)

Approved Bv:
(USEPA: Protest Chemist or designate)

U Modification for Lab QC
Page 1 of |

.Date:

.Date

Date:

: Tiff L '
/ 7



Autio, Ann!

From: Goldade.Mary@epamail. epa. gov
Sent Thursday, August 07,200310:43 AM
To: Autio, Anni
Cc: Bob Shumate; Charlie LaCerra; Kyeong Corfain; Denise Mazzaferro; Gustavo Delgado; Garth

Freeman; Jeanne Orr Kwiatkowski, Joseph; Marie Cash; 'EMSL Mobile Lab - Asbestos';
ncbatta@battaenv.com; Mark Raney (raney@volpe.dot.gov); Rob DeMalo; Richard Hatfield;
Ron Mahoney; Shu-Chun Su; Bill Longo

Subject: EPA Comments: LB-Q00030 (Draft for review/comment)

LB-000030 vO (MG pic08313.gif (3 KB)
08-07-03).doc...

Attached are my recommended mark-ups. I also included Jeanne's recommendation of "if
present" after landmarks. Please review and comment as nee.

One other point of clarification....when we discussed this, we were focused on AHERA.
Just want to make sure it's OK w/ all to include TEM ISO on this list of circled methods.
Thanks, Mary (See attached file: LB-000030 vO (MG 08-07-03j.doc) (Embedded image moved to
file: pic08313.gif)



r

c

Request for Modification
To

Laboratory Activities
LB-000030

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (COM). Data Manager distributes approved forms as follows:

All Lab Applicable forms - copies to: EPA, Volpe, CDM-Denver. All project labs
Individual Lab Applicable forms - copies to: EPA, Volpe. CDM-Denver, Initiating Lab

Method (circle one/those applicable) [TEM-AHERA, TEM-ISO 10313. PCM-NIOSH 7400. PLM-NIOSH 9002,
EPA/600/R-93/116, ftSTM 05755 ,̂ EPA/540/2-90/OOSa. Other: EPA/600VR-94/134 (EPA 100.2)1

Requester W.J. BratEn Title: Technical consultant
Company. Syracuse Research Corporation Date: 5 August 2003

Description of Modification:
All samples analyzed bv TEM shall include sketches of all asbestos structures observed, up to a maximum of 50

structures in a sample. These sketches need not be highly detailed, but should include an indication of structure
appearance, morphology and orientation relative to any nearby landmarks, if present

Reason tor Modification:
This modification Is needed to standardize the procedure used bv each laboratory for recording sketches of

asbestos structures. One benefit of this modification is that samples for verified analysis no longer need to be Identified
before analysis and will be randomly selected bv Ine laboratory's supervisor or designate following analysis.

Potential Implications of this Modification:
There are no potential negative implications resulting from this standardization of QC procedures, but a benefit is

that samples selected for verified analyses win be unknown to the microscopisi prior to analysis.

Laboratory Applicability (circle one): 0 Individual:

Duration of Modification (circle one):
Temporary Date(s);.

Analytical Batch ID:.
Temporary Modification Forms - Attach legible copies of approved form w/ all associated raw data packages

Permanent | (complete Proposed Modification Section) Effective Date: nnsen baiea an aaie o- final approval
- Permanent Modification Forms - Maintain legible copies of approved form m a binder tnat can be accessed by analysts.
?
Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of Method when
applicable):

{ Deleted;

Technical Review. Date:
(Laboratory Manager or designate)

Project Review and Approval: Date:
(Volpe: Project Technical Lead or designate)

Approved By: Dale:
(USEPA: Project Chemist or designate)

Uodficrtion br Lib QC
I wgelotl

u



Autio, Ann!

From:
Sent:
To:
Cc:

Subject:

DeMalo, Robert [RDemalo@EMSL.com]
Thursday, August 07,2003 11:20 AM
Goldade.Mary@epamail.epa.gov; Autio, Ann!
Bob Shumate; LaCerra, Charles; Kyeong Corbin, Denise Mazzaferro; Gustavo Delgado;
Garth Freeman; Jeanne Orr, Kwiatkowski, Joseph; Marie Cash; EMSL Mobile Lab - Asbestos;
ncbatta@battaenv.com; Mark Raney (raney@volpe.dot.gov); Richard Hatfield; Mahoney,
Ron; Shu-Chun Su; Bill Longo
RE: EPA Comments: LB-000030 (Draft for review/comment)

f"

I propose adding the word "morphology" as well into the description, as noted,
problem with including ISO to this procedure.

I have no

Original Message
From: Goldade.Mary@epamail.epa.gov [mailto:Goldade.Mary6epainail.epa.gov]
Sent: Thursday, August 07, 2003 10:43 AM
To: Autio, Anni
Cc: Bob Shumate; Charlie LaCerra; Kyeong Corbin; Denise Mazzaferro; Gustavo Delgado; Garth
Freeman; Jeanne Orr; Kwiatkowski, Joseph; Marie Cash; 'EMSL Mobile Lab - Asbestos';
ncbatta@battaenv.com; Mark Raney (raney@volpe.dot.gov); Rob DeMalo; Richard Hatfield; Ron
Mahoney; Shu-Chun Su; Bill Longo
Subject: EPA Comments: LB-000030 (Draft for review/comment)

Attached are ray recommended mark-ups. I also included Jeanne's recommendation of "if
present" after landmarks. Please review and comment as nee.

One other point of clarification.... when we discussed this, we were focused on AHERA.
Just want to make sure it's OK w/ all to include TEM ISO on this list of circled methods.
Thanks, Mary (See attached file: LB-000030 vO (MG 08-07-03).doc) (Embedaed image moved to
file: pic083l3.gif)



Autio, Anni

r From: Raney, Mark[RANEY@VOLPE.DOT.GOV]
Sent: Thursday, August 14, 2003 10:41 AM
To: 'Goldade.Mary@epamail.epa gov1; Aufo, Anni
Cc: Bob Shumate; Charlie LaCerra; Kyeong Corbin; Denise Mazzaferro; Gustavo Delgado; Garth

Freeman; Jeanne Orr, Kwiatkowski, Joseph; Marie Cash; 'EMSL Mobile Lab - Asbestos1;
ncbatta@battaenv.com; Raney, Mark; Rob DeMalo; Richard Hatfield; Ron Mahoney; Shu-
Chun Su; Bill Longo

Subject: RE: EPA Comments: LB-000030 (Draft for review/comment)

LB-000030 VO (MR
08-14-03).doc...

I concur with Mary's recommendations and mark-ups. The attached version also includes Rob
Demalo's recommendation of adding morphology under the description section. Bill please
finalize, sign and send it through the signature process. To expedite the process could |
you get Mary to sign before providing the original on for my signature. Let me know if
you have any questions.

1
Thanks,

Mark.

Original Message
From: Goldade.Mary@epamail.epa.gov [mailno:Goldade.Mary@epamail.epa.gov]
Sent: Thursday, August 07, 2003 10:43 AM
To: Autio, Anni
Cc: Bob Shumate; Charlie LaCerra; Kyeong Corbin; Denise Mazzaferro; Gustavo Delgado; Garth
Freeman; Jeanne Orr; Kwiatkowski, Joseph; Marie Cash; 'EMSL Mobile Lab - Asbestos';
ncbatta@battaenv.com; Mark Raney (raney@volpe.dot.gov); Rob DeMalo; Richard Hatfield; Ron j
Mahoney; Shu-Chun Su; Bill Longo
Subject: EPA Comments: LB-000030 (Draft for review/comment)

Attached are ray recommended mark-ups. I also included Jeanne's recommendation of "if
present" after landmarks. Please review and comment as nee.

One other point of clarification....when we discussed this, we were focused on AHERA.
Just want to make sure it's OK w/ all to include TEM ISO on this list of circled methods.
Thanks, Mary (See attached file: LB-000030 vO (MG 09-07-03).doc) (Embedded image moved to
file: pic08313.gif)



Request for Modification
To

Laboratory Activities
LB-000030

Instructions to Requester E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (COM). Data Manager distributes approved forms as follows:

All Lab Applicable forms - copies to: EPA, Volpe, CDM-Denver, All project labs
Individual Lab Applicable forms-copies to. EPA, Volpe, CDM-Denver, Initiating Lab

Method (circle one/those applicable): [TEM-AHERA, TEM-lSO 103J2J. PCM-NIOSH 7400, PLM-NlOSH 9002,
EPA/600/R-93/116. |A£TM D575S^9g, EPA/540/2-90/OQSa. Olher~gPA/6007R-94/134 (EPA 10Q.Z)|

Requester W.J. Brattin Title: Technical consultant
Company: Syracuse Research Corporation Dale: 5 August 2003

Description of Modification:
_ All samples analyzed bv TEM shall include sketches of all asbestos structures observed. LJD to a maximum of 50
structures In a sample. These sketches need not be highly detailed, out should include an indication of structure
appearance, morphology and orientation relative to any nearby landmarks. If present. _

Reason for Modification:
_ This modification is needed to standardize the procedure used bv each laboratory for recording sketches of
asbestos structures. One benefit of this modification is that samples for verified analysis no longer need to be identified
before analysis and will be randomly selected bv ine laboratory's supervisor or designate following analysis.

Potential Implications of this Modification:
Triere are no potential negative implications resulting from this standardization of QC procedures, but a beneB is

that samples selectee far verified analyses will be unknown to tne microscopist prior to analysis.

Laboratory Applicability (cirde one). JAJj Individual:

Duration of Modification (circle one):
Temporary Dale(s):.

Analytical Batch ID:.
Temporary Modification Fcrnis - Attach legible copies of approved form */ all associated raw data packages

permanent | (complete Proposed Modification Section) Effective Date: (rsr-t BM«I on mm
Permanent Modification Forms - Maintain legible copies of approved form in a binder that can be accessed bv analysts. /

Proposed Modification to Mellvod (attach additional sheets if necessary; state section and page numbers of Method when
applicable):

Tecnnical Review: Date:.
(Laboratory Manager or designate}

Project Review and Approval: Dale:
(Volpe: Project Technical Lead or designate)

Approved By: Date:
f USEPA: Project Chemist or designate;

(Deleted!!

I Pajtlofi



r Request for Modification
.to

Laboratory Activities
LB-000053

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (COM). Data Manager distributes approved forms as follows:

All Labs Applicable forms - copies to: EPA, Volpe, COM, All project labs
Individual Labs Applicable forms - copies to: EPA, Volpe, COM, Initiating Lab

Method (circle one/those applicable); |TEM-AHERAl ITEM-ISO 103121 PCM-NIOSH 7400 NIOSH 9002
EPAy600/R-93/116 [A.STM PSySSl EPA/540/2-90/005a SRC-LIBBY-03
Other:

Requester: Mark Ranev Title: Volpe Libbv Project Technical Lead
Company: US DOT Volpe Center Date: 25 April 2007

Description of Modification:
This laboratory modification relates to the project specific SOP for Indirect Preparation of Air and Dust Samples for
TEM analysis (SOP # EPA-LIBBY-08). SOP # EPA-LIBBY-8 provides a standardized procedure for the indirect
preparation of Libbv air and dust samples that minimizes the loss of sensitivity and allows for the retention of a portion
of the original filter for archive whenever possible. The SOP indicates two general indirect preparation procedures for
samples, one that includes ashing of the primary filter and one that does not include ashing of the primary filter.

For air samples, whether ashing is required is dependant on whether the air sample is considered a project
investigative or a non-investigative sample. Investigative air samples are defined as samples specifically collected to
characterize concentration values in air for use in risk assessment and risk management decision making. In general
non-investigative air samples are defined as samples that are intended only to help characterize the exposure level of
EPA workers at the site and are used mainly to support health and safety assessment and monitor removal activities.

Table 1 of this laboratory modification provides a list of which sample prefix codes shall be identified as investigative
and which shall be identified as non-investigative. In cases where there is a conflict regarding sample type between
the sample prefix as defined by this modification and the chain of custody instructions, the chain of custody
instructions take precedent. ALL investigative air samples shall require ashing as part of the sample indirect
preparation procedures. Dust samples will NOT automatically require ashing regardless whether the sample is
considered an investigative or non-investigative sample. For dust samples, ashing will be incorporated
opportunistically as part of the indirect preparation procedures as determined necessary by the analyst.

Reason for Modification:
Air samples for which ashing may be warranted include indoor samples collected from properties with elevated levels
of organic oarticulates (e.g.. due to cigarette smoke or use of a wood-burning stove). In these samples, ashing may
further reduce particulate loading, thus allowing for an improved analytical sensitivity. It was determined that for
investigative air samples which reguire lower sensitivities the additional sample preparation time for incorporating
ashing as part of the indirect preparation procedures was warranted. For Libbv non-investigative samples, which
typically reguire a faster analytical turnaround and higher target sensitivity, it was determined that the longer ashing
procedures are not needed. It was also determined that ashing would be included only opportunistically for dust
samples, since historically only a few dust samples have reguired ashing.

Potential Implications of this Modification:

Lab Modification Form Revision 9 (9-22-06)



Potential Implications of this Modification:
There are no known negative implications of this modification. Positive impacts to this modification are clarification of
sample preparation steps.

Laboratory Applicability (circle one): [Ajij Individual's) -

Duration of Modification (circle one):
Temporary Date(s):_

Analytical Batch ID:
Temporary Modification Forms - Attach legible copies ol approved form w/ all associated raw data packages

[Permanent) (Complete Proposed Modification Section) Effective Date: December 12, 2006

Permanent Modification Forms - Maintain legible copies of approved form in a binder that can be accessed by analysts.

Data Quality Indicator (circle one): Please reference definitions on reverse side tor direction on selecting data quality indicators:

jfjbt Applicablej Reject Low Bias Estimate High Bias No Bias

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of
Method when applicable):

Technical Review: Date:
(/..aborafoiy Managejjordcsignate)

Project Review and Approval: .'••- •f'^-f^y ^ '̂̂ ^ . Date: /?-/c'?'/r.>'•//'S*~f 7??^ Date: /*/*/*(, f
(Voipe: Projed Tejsftnicaf-L.'fad ot designate) / f

Approved By: LX^AVo (, (^C^C\f\r)Ji ^ Date:.
(l'S£/M: 'Prtiirrfchtm

DATA QUALITY INDICATOR DEFINITIONS

Reject - Samples associated with this modification form are not useable. The conditions outlined in the modification
form adversely effect the associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modification form are useable, but results are likely to be biased low. The
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated low.

Estimate - Samples associated with this modification form are useable, but results should be considered
approximations. The conditions outlined in the modification form suggest that associated sample data are reliable, but
estimates.

High Bias • Samples associated with this modification form are useable. but results are likely to be biased high. The
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated high.

Wo Bias - Samples associated with this modification form are useable as reported. The conditions outlined in the
modification form suggest that associated sample data are reliable as reported.

! .1!: McahCr.lK'/: r.:r;i: Rc-visior 0 (9 'ft



TABLE 1 - Active Sample Prefixes
(October 5th. 2007 update)

Sample
Prefix

1

2
1R

CS

1D
CE
SO

CR
AA

DM
DP
TT
IN
EX
P1

EP

SL

FC

Operable
Unit

4

4
4

4

4
4
4

4
1,2,4,5,6

NA
4
7
4
4 .
3

1

5

4

Prefix Description

Phase 1

Phase 2
Phase 1R

Contaminant Soil Screening
Study

Design Phase
Clean-up Evaluation

SQAPP

Cumulative Risk Pilot Study
Outdoor Ambient Air

Demolition Sampling
Dust Sampling Pilot Study

Troy Asbestos Project Evaluation
Indoor Activity-Based Sampting

Outdoor Activity-Based Sampling
OU 3 Phase 1 Remedial

Investigation
Export Plant— Data Gaps and

Collection
Stirrmon Lumber Milt— Initial Soil

Data Gap Investigation &
Building Data Gap Sampling
Flower Creek Investigation

Sampling and Analysis
Plan Date

Dec 99 (Rev 0)
Jan 00 (Rev 1)
Mar 01 (Rev 0)
Sept 00 (Rev 1)

NOV2003
Apr 02 (Rev 0)
May 03 (Rev 1)

Nov03
NovOS

Jun 05 (Rev 0)
Aug 05 (Rev 1)

Dec 2005
Dec 2006

July 2007 (addendum)
May 2007
May 2007
Jul 2007
Jut 2007
Jul 2007
Oct2007

Sept 2007

Sept 2007
Nov2007

Aug 2007

Investigative OR
Non-

Investigative?
INVESTIGATIVE

INVESTIGATIVE
NON

INVESTIGATIVE

INVESTIGATIVE
INVESTIGATIVE
INVESTIGATIVE

INVESTIGATIVE
INVESTIGATIVE

NON
INVESTIGATIVE
INVESTIGATIVE
INVESTIGATIVE
INVESTIGATIVE
INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

NOTE: If an analyst encounters a sample requiring an indirect preparation that has a prefix that is NOT included in
Table 1 above, the analyst shall not proceed with any sample preparation. Instead, the analyst shall archive the
sample and contact the COM laboratory coordinator for clarification on whether the sample Is considered an
Investigative sample and If It requires ashing.

Update Approvals:

Volpe Project Review and Approval Date:
IVoIpe: Technical JdBarJor designate)

EPA Review and Approval: Date:
iiemist or designate)

Ufe ModMaUn Form R«v*or 9 (B-22-O6)



TABLE 1 -Active Sample Prefixes
(May 11m, 2007 update)

Sample Prefix

1

2

1R

CS

1D

CE

SQ

CR

AA

DM

DP

TT

IN

EX

Prefix Description

Phase 1

Phase 2

Phase 1R

Contaminant Screening Study

Design Phase

Clean-up Evaluation

SQAPP

Cumulative Risk

Outdoor Ambient Air

Demo Sampling

Dust Pilot

Troy Asbestos Project Evaluation

Indoor Activity-Based Sampling

Outdoor Activity-Based Sampling

Investigative OR
Non-Investigative?

INVESTIGATIVE

INVESTIGATIVE

NON

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

NON

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

NOTE: If an analyst encounters a sample requiring an indirect preparation that has a
prefix that is NOT included in Table 1 above, the analyst shall not proceed with
any sample preparation. Instead the analyst shall archive the sample and
contact the COM laboratory coordinator for clarification on whether the sample
is considered an investigative sample and if it requires ashing.

Lab Modification Form Revision 9 (9-22-06)



TABLE 1 - Active Sample Prefixes
(April 25'", 2007 update)

o

Sample Prefix

1

2

1R

CS

1D

CE

SQ

CR

AA

DM

TT

IN

EX

Prefix Description

Phase 1

Phase 2

Phase 1R

Contaminant Screening Study

Design Phase

Clean-up Evaluation

SQAPP

Cumulative Risk

Outdoor Ambient Air

Demo Sampling

. Troy Asbestos Project Evaluation

Indoor Activity-Based Sampling

Outdoor Activity-Based Sampling

Investigative OR
Non-Investigative?

INVESTIGATIVE

INVESTIGATIVE

NON

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

NON

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

NOTE: If an analyst encounters a sample requiring an indirect preparation that has a
prefix that is NOT included In Table 1 above, the analyst shall not proceed with
any sample preparation. Instead the analyst shall archive the sample and
contact the CDM laboratory coordinator for clarification on whether the sample
is considered an investigative sample and if it requires ashing.

u
Lib Modification Form Revision 9 (9-22-06)



TABLE 1 - Active Sample Prefixes
(December 6in, 2006)

Sample Prefix

1

2

1R

CS

1D

CE

SQ

CR

AA

DM

Prefix Description

Phase 1

Phase 2

Phase 1R

Contaminant Screening Study

Design Phase

Clean-up Evaluation

SQAPP

Cumulative Risk

Ambient Air

Demo Sampling

Investigative OR
Non-Investigative?

INVESTIGATIVE

INVESTIGATIVE

NON

INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

. INVESTIGATIVE

INVESTIGATIVE

INVESTIGATIVE

NON

NOTE: If an analyst encounters a sample requiring an Indirect preparation that has a
prefix that Is NOT included In Table 1 above, the analyst shall not proceed with
any sample preparation. Instead the analyst shall archive the sample and
contact the COM laboratory coordinator for clarification on whether the sample
Is considered an investigative sample and if it requires ashing.

L»b ModMcaHon Form RtvMon »(9-22-06)



Raney, Mark

r From: Raney, Mark
Sent: Friday, December 08, 2006 4:44 PM
To: Anni Autio (E-mail)
Cc: Lynn Woodbury (E-mail); 'Goldade.Mary@epamail.epa.gov1

Subject: RE: LAB MODs #53 EPA Approved

LB-000053(MR
2-08-06 email).,

Anni,

Attached is a copy of the final approved version of Lab MOD tfLB-000053. The attached
modificat.ion will be considered effective immediately following discussion during
Tuesday's lab call. Please distribute the attached to the laboratories for their rtrview
prior to Tuesday's call.

Note: I will be mailing the signed hardcopy to Mary for her signature. Mary will then
forward the final/original signed hardcopy to CDM:

Let me know if you have any questions.

Mark.

Original Message
From: Goldade.MarySepamail.epa.gov [mailto:Goldade.Mary<Sepamail.epa.govl
Sent: Thursday, December 07, 2006 5:14 PM
To: Raney, Mark
Cc: Anni Autio (E-mail); Lynn Woodbury' (E-mail)
Subject: Re: LAB MODs #53 EPA Approved

EPA approves Lab Mod 53 with changes as attached.
(See attached file: LB-000053 SMR 12-06-06.email) (MG 12-7-06).doc)

"Raney, Mark"
<Mark. KaneyfWolp
e.dot.-gcv> To

Mary Goldade/EPR/R8/USEPA/US6EPA,
12/06/2006 03:31 "Mary Goldadfe (E-mail 2)"
PM <mgoldade(Speakpeak. com>

cc
"Anni Autio (E-mail)"
<autioah«cdm.ccm>, "Lynn Woodbury
(E-mail)° <woodbury9syrres.com>

Subject
LAB MODS #53 and 29b

u



r
Mary,

Attached is a draft for your review of Lab Mod LB-000053 (to accompany
the indirect SOP).

I have also reviewed Lab MOD LB-000029b. I have no comments to
LB-000029b other than a formatting comment. The numbering format needs
to be corrected for the steps on Attachment 2, under "At the Interlab
Laboratory".

Let me know if you have any questions.

Mark.

.Mark E. Raney, RTV-4E
Environmental Engineer / Project Manager
US DOT / RITA./ Volpe Center'
55 Broadway . • .
Cambridge, Mft 02142
raneytSvolpe.dot.gov
Office: 617-494-2377 f
Mobile: 617-694-8223 . I
Fax: 617-494-2789

«LB-OQ0053 (MR 12-06-06 email).doc» <.<I.,B-000029b v7 ,doc» [attachment
"l,B-000029b v7.doc" deleted by Mary Goldade/EPR/Re/OSEPA/US]
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Preface

This Intel-agency Report <IR) is one of a scries of IRs that will form the basis of a method for analysis of
airborne asbestos by transmissioti electron microscopy. The form and style of the American Society for
Testing and Materials (ASTM) was adopted as a standard format ftr this scries of reports.



1. Scope
1.1 This test method describes a procedure for verified analysis of asbestos by transmission electron

microscopy.
1.1 The method is applicable only when sufficient information has been collected during the analyses of a

grid square so that individual asbestos structures can be uniquely identified.
1.3 The method is written for the analysis of & grid square by two TEM operators but can be used for more

than two operators with slight modifications. Due to the analysis of a grid square by more than one TEM
operator, the test method can be applied only when contamination and beam damage of particles are
minimised The, two TEM operators caa use the same TEM for the analysis or the analyses can be done on
different TEMs (in the same or in different laboratories).

1.4 The method can be used with any set of counting rules applied by all analysts. Though the method
describes verification of asbestos particles, the method can also be used for verification of analyses of
nonasbestos particles if all analysts use the same counting rules.

2. Terminology
2.1 Definitions:
2.1.1 IEM--transmission electron microscope.
2.1.2 grid square, grid opening-en area on a grid used for analysis of asbestos by transmission electron

microscopy.
2.1.3 verified analysis-* procedure in which a grid opening is independently analyzed for asbestos by two

or more TEM operators and in which a comparison and evaluation of the correctness of the analyses are made
by a verifying analyst. Detailed information - including absolute or relative location, a sketch, orientation,
size (length, width), morphology, analytical information and identification - is recorded for each observed
structure.

2.1.3.1 Discussion—Verified analysis can be used to determine the accuracy of operators and to determine
the nature of problems that the analyst may have in performing accurate analyses. Verified counts, can be
used to train newanalysts and to monitor the consistency of analysts over time.

2.2 Description of Terms Specific to This Standard:
22.1 counting rules-rubs used to determine the amount of asbestos present in an asbestos-containing

sample. Counting rules are a part of most methods for analysis of asbestos by transmission electron
microscopy including the AHERA method and the ISO method (see definitions below).

222 AHERA method1-procedure for analysis of asbestos by transmission electron microscopy developed
by the Environmental Protection Agency with subsequent modifications by the National Institute of
Standards and Technology.

2.23 ISO methotP-pToccduie for analysis of asbestos by transmission electron microscopy developed by
the International Standards Organization.

2.2.4 particle-an isolated collection of material deposited on a grid or filter.
22,5 structure—z particle or portion of a particle that contains asbestos and that is considered countable

under the method used forasbestos analysis. A structure is a basic unit used in many methods of asbestos
analysis to report the amount of asbestos present in a particle.

2.2.6 TEM operator, TEM analyst-pcnaa that analyzes a grid square by transmission electron
microscopy to determine the presence of asbestos.

2.2.7 verifying awfl/ysr-pcrson that compares the analyses of a grid square by two or more TEM
operators. The reported asbestos is compared on a stmcture-by-structurc basis by the verifying analyst.
Structures that are not matched are relocated and reanalyzed by the verifying analyst. The verifying analyst is

'CodeFed, R*$. 1987, 52 (No. 2)0). 41826-41905.

'ISO 10312 1993, in press.
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F
preferably not one of the TEM operators. If this cannot be avoided, the job of verifying analyst should be
rotated between the TEM operators.

12.8 TEM analysis Jbrm-~fcam on which the analysis of a grid square is recorded. The information
recorded for a verified analysis should include at least a sketch of the structure and information related to the
absolute or relative location, size, identification and analytical data for the reported structures.

2.2.9 report fora*-fana. on which the evaluation of verified analyses is summarized The form should be
identical to or include all information given in Figure XI. \ of Appendix XI.

12.10 SR (structures reported)-^, number of structures reported by a TEM analyst
2.2.11 T? (true /KMrtrwrj-structure that is: 1) reported by both TEM operators or 2) reported by one

operator and confirmed by the verifying analyst, or 3) repotted by neither TEM operator but is found by the
verifying analyst The throe types of true positives are discussed in the next three terms.

2.2.12 TPM (true posirive-matched)-stoutoae that is reported on the TEM analysis forms of both TEM
operators. _

2.2.12.1 I>Kca«j<»i-To qualify as » match, the structures should be comparable in the following
characteristics: 1) absolute or relative location, 2) appearance in the sketch, 3) orientation, 4) size (length,
width), 5) morphology (shape, hollow tube), 6) analytical information (chemistry and/or diffraction data),
atM< 7) J(rrPHfiC*jon h addjrjfl", fo structure ̂ ould be reportad as countable by both anrivste _

2.2.13 TPU (truepostive-uninarchedj-stractun that is reported on the TEM-analysis form of only one
operator and that is confirmed as countable by the verifying analyst
• 2.2.14 TPV(miepori^Jbvndbyverijtynganalyst)~#m&<ttT&fQ^ty
found by the verifying analyst.

2.2.15 TNS (total number of structvres)-±t number of structures determined to be La a grid opening by
verified analysis of the grid opening. This value corresponds to the number of unique true positives found by
the TEM operators and the verifying analyst

2.2.15.) Dtscusriott-Tbi value for the total number of structures is not necessarily the actual number on
the grid square because both the TEM analysts and the verifying analyst may have missed one or more
structures. The probability of a missed structure, however, decreases with an increased number of analysts.

2.2.16 rW (false negativej-skuetun that has not been reported as countable by one of the TEM analysts.
False negatives can be divided into two categories-typo A and type B as discussed in the next two terms.

22. n FJM (false negative-type 4J-fake negative that was recorded on a TEM analyst's TEM analysis
form but not reported as a structure. Some reasons for this type of false negative include: I) structure
tnisidcntified as nonasbestos, 2) confusion with the counting rules, 3) incorrect length determination.

2.2.18 FNB (false negatfvt-type $-false negative that was not recorded on a TEM analyst's TEM
analysis form. A reason for this type of false negative is that a structure was missed by an analyst

2.2.19 FP (false pcsitiveJ-fepMcd particle that is incorrectly identified as a structure. Some reasons for
false positives include: 1) structures counted more than one time, 2) materials misidentified as asbestos, 3)
confusion with the counting rules, 4) incorrect length determination.

2.2.20 TN (true negarfwj-reported particle that is correctly characterized as zero structures.
2.2.21 NL (not. located structvrej-strvctun reported on one TEM analyst's TEM analysis form that

cannot be located by the verifying analyst.
2,2.21.1 Dfrcu&ion-TbB value for NL should be zero for most verified analyses, especially if the grid has

not been removed from the TEM between the two analysts' counts. If, however, a grid has been removed
from an instrument, there is a small possibility of fiber loss.

2.2.22 AMB (ambiguous structure)-* structure that 1) is identified as a structure by only one TEM
operator and 2) is found by the verifying analyst but cannot be unambiguously identified as a structure due to
beam damage, contamination, or other factors.
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3. Significance and Use
3.1 The analysis of asbestos by transmission electron microscopy is important for the determination of the

cleanliness of air or water and for research purposes. Verified analyses provide more accurate values for the
concentration of asbestos on a grid opening than obtained by other methods. The accuracy should increase
with an increased number of analysts participating in the verified count

3.2 The test methodcan be used as part of a quality assurance program for asbestos analyses and as a
training procedure for new analysts. The values for TP/tNS and FP/TNS can be plotted vs time on control
charts to sbc^unprovemcntSOT degradations in the qua% Experienced analysts should
attain TP/TNS values 2 0.85 and FP/TNS values i 0.05, The test method can be used to characterize the
types and, in many cases, the causes of problems experienced by TEM analysts.

3.3 Tbeaverage of values obtained for TP/TNS and FP/TNS can be used to determine the analytical
uncertainty for routine asbestos analyses.

4. Procedure

NOTE I- This test method involves two TEM operators and a verifying analyst The steps discussed in
items 4.1 and 4.2 are to be followed by the person coordinating the analyses by the TEM operators. This
person can be one of the TEM operators, the verifying analyst or an independent person (e.g., a quality
assurance officer). The steps discussed starting with item 4.3 are to be followed by the verifying analyst.

4.1 Obtain analyses of a grid square for asbestos by two TEM operators. Conduct the analyses
independently so that the second operator has no knowledge of the results obtained by the first operator.

4.1.1 Requin;thattheTEMcperatcrerecoric«t^
location of the structures or conduct analyses so that the relative location of the structures can be compared.

NOTE 2— The absolute location of the structures can be recorded by various means including use of a digital
voltmeter or computer readable stepping motors to record die position of a structure. To preserve
information about the relative location of the reported structures, the analyses must be cx»4»cted so mat both
analysts: 1) orient the grid in the TEM in the same fashion, 2) start the analysis from the same comer of the
grid square, 3) initially scan in the same direction, and 4} scan the grid square in parallel traverses.

4.12 Require that the TEM operators record on the TEM analysis form a sketch of the structure, the
dimensions of the structure, analytical data and whether the structure is countable. The sketch of the structure
should include any nearby features that could aid in subsequent identification - far instance, nearby particles,
sample preparation features or grid bars.

4.2 Submit the analyses of the two TEM operators to the verifying analyst

NOTE 3- The remainder of this section describes procedures to be followed by the verifying analyst The
procedure for comparison of the TEM analysis forms is given in items 4,3-4.6 and examples of comparisons
of count sheets are given in Figs. X2.1-X2.9 of Appendix 2. Appendix 3 contains a summary of the
comparison process (Fig. X3.1) and a Sow chart for comparison of structures in the TEM (Fig. X3.2). The
procedure for completion of the report form is given in item 4.7. ~ ~

4.3 Compare the two TEM analysis forms on a structure If a match of asbestos
structures is observed, label both sketches with a TPM(number) either in the sketch box or in a column
specifically designated for verified counts. An example is given in Fig. X2.1 of Appendix X2.

NOTE 4— The next step in the procedure (item 4.4) is optional. The most prudent approach is to examine
unmatched structures in the TEM (ilcm 4.5).
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4.4 Determine if the status of any of the unmatched structures can be unambiguously decided by
examining the TEM analysis forms. If there is ambiguity in determining the status of a structure, the
verifying malystmu«Qcan»ne the stnicnurm The comparison of
IBM analysis forms and labelling of unmatched structure? can be relatively straight toward, as shown in Fig.
X12 - X2.4 of Appendix X2 or more complex as described in the next item.

4.4.1 For most cases, die identification of true positives, false positives and false negatives can be done on
a structure-by-structure basis. This cannot be done, however, in cases where analysts determine different
numbers of countable structures in an asbestos-containing particle. In such cases, bom analysts should be
assigned one TPM(number) for identifying the particle as containing countable asbestos. The remaining
stmctmw an assigned TPU. FP or FN depending on the particular situation. Examples of such cases are
given in Fig! X2.5 and Fig. X2,6 of Appendix X2.

4.5 Dctcnnjnc the sUtus of any remaining vnlabelledstmctarcs by examine
Examples of TEM analysis forms containing structures that must be *""»">'pftd by transmission electron
microscopy are given in Figs. X2.7 - X2.9 of Appendix 2. For each unlabelled structure requiring
examination by transmission electron microscopy, follow items 4.5.1-4.5.7 and 4.6 until die structure is
labelled. If u^ is anodurunlabelled structure, go back to to Continue
until all structures ore labelled. A summary flow chart fdr examination by TEM is given in Fig. X3.2. The
procedure and flowchart do not cover the counting discrepancy discussed in item 4.4. L If suck a situation is
recognized, die verifying analyst should follow the procedure given in hem 4.4.1 and in the examples in Figs.
X2.5andX2.6.

NOTE 5- The procedure in items 4.5.1 -4.5.7 should cover the great majority of cases encountered when
attempting to determine the status of the structures. There may, however, be more complex situations not
covered in the procedure. If so, the verifying analyst should apply the bask principles outlined in items 4.5.1-
4.5.7 and 4.4.1.

4.5.1 Determine if the reported structure can be located. If the structure cannnot be found, label the
reported structure NL (place the label next to the sketch or in a column specifically designated for verified
analyses).

4.5.2 if the reported structure is found, determine if a judgement can be made as to its countability. If the
structure cannot be judged as to its countability due to beam damage, contamination or other factors, label the
reported structure AMB.

4.5.3 If a judgement can be made as to the countability of the reported structure, determine if the structure
is countable. If.thc reported structure is not countable, label it FP(numbcr).. A unique number is given to the
FP label so that it can be specifically referred Win Ac report form. Optional; Chedktheothcr analyst's TEM
analysis form. If the other analyst sketched ihe panicle and correctly reported it as noncountablc, label (he
particle TN(number). Note: The values for TN are not recorded on the report form.

4.5.4 If the reported structure is correctly identified as a structure, determine if it was reported as
countable elsewhere on the same analyst's TEM analysis form (i.e., the analyst counted the Structure twice).
IfitisadupIk^Iabdtb*reportedstrudurcFP(nurnber).

4.5.5 If the reported structure is not a duplicate, label the structure TPU(numbcr).
4.5.6 Determine if the other TEM operator recorded a sketch of the structure. Ifjw other TEM operator _

did not report the structure on his/her TEM analysis form, place an FNB(number) on their TEM analysis
form in the approximate location where the structure should have been found The number should correspond
to that given to the TPU on the first analyst's TEM analysis form.

4.5.7 If the other TEM operator recorded a sketch of the structure, label the sketch with an FNA(number).
The number should correspond to that given to the TPU on the first analyst's TEM analysis form.

4.6 Countable asbestos structures reported by neither TEM operator but found by the verifying analyst in
the course of examining a grid square should be recorded on a separate TEM analysis form and labelled
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TPV(number). The TEM operators should be assigned an FNA(miraber) or FNB(number) as described in
items 43.6-4.5.7.

4.7 Complete the report form as described in items 4.7.1-4.7.10.
4.7.1 Complete the beading of the report form and fill in the initials or names of the two TEM operators

on the first line of the report form table.
4.7.2 Count the number of asbestos structures obtained by each analyst and enter the value as SR

(structures reported) on the report form.
4.7.3 Determine the number of true positives that are matched (TPM), the number of tine positives that

are unmatched (TPU) and the total number of tnje positives (TP) obtained for each TEM operator on the grid
square and enter the values on the report form.

4.7.4 Determine and record on the report form the number of true positives found by the verifying analyst
(TPV).

4.7.5 Determine and record on the report form the total number of structures (TNS) on the grid square.
4.7.6 Determine and record on the report farm for each operator the following: 1) the number of false

positives (FP), 2) the number of false negatives (FN), 3) the number of false negatives of type A and type B
(FNA, FNB), 4) the number of structures that were not located (ML) and 5) the number of ambiguous
structures (AMB).

4.7.7 Determine and record the values for TP/TNS, FP/TNS to two decimal places.
4.7.8 List on the report form the suspected reasons for the false positives obtained by each analyst Some

examples would be as follows: incorrect length measurement, structures counted twice, problem •with
interpretation of the counting rules, misidcntification of a structure.

4.7.9 List on the report form the suspected reasons for false negatives CFNA and FNB). Some examples
would be: incorrect length measurement, problem with interpretation of the counting rules, misidcntification
of material as asbestos, possible loss of sense of direction, and insufficient overlap of traverses.

4.7, ] 0 Append any other relevant comments to the report form (quality of the preparation, etc.).
4.8 Check the numbers on the report form using the equation; given in the calculation section.

5. Calculation
• 5.1 The values on the report form should be consistent with the following equations:

For both analyses:

TNS = TPM •)-TPU(Opcrator I) + TPU(Operator 2) + TPV

For a given analysis:

SR- TP + FP +NL + AMB

TP=TPM + TPU

FN* FNA + FNB • ' .

TNS = TP + FN

1 - TP/TNS + FMTNS
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6. Precision and Bias

6.1 To determine the precision of the method, independent verified analyses were conducted by operators
in two laboratories on a set of 21 grid squares. The mean value for TNS for the data set was 16.2
structures/grid square and the pooled standard deviation of the pairs of verified count determinations was
1.12 structures/grid square. The confidence at approximately the 95% level (2 standard deviations) of a
reported verified count value in this data set is 224 structures/grid square or 13,9% of the mean vahie for
TKS. We use 13.9% as an estimate of the imprecision of the method.

NOTE 6- The differences in the values obtained for the indepeiulont verified analyses described in item 6.1
are, for the most part, due to differences hi interpretation of the counting rotes. Trie structures analyzed in the
study were complex and therefore the imprecision estimate discussed above likely represents an upper bound
to the imprecision for the method.

6.2 The bias in the method will vary depending upon inteipnstatkncf flic counting rules used in the
analysis by the TEM operators and verifying analyst

7. Keywords
7.1 asbestos; quality assurance; transmission electron microscopy; verified analysis
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APPENDIXES

(Nonmandatory Information)

XI. TEST REPORT FORM

Fig. Xl.l The following format is suggested for use by the verifying analyst to report the comparison of the
TEM operators' TEM analysis forms.

Grid box: __

Grid slot: _

Grid square:

Date:

Verifying Analyst:.

TEM Operator

Structures Reported (SR)

True Positives (TP)

»TPM

TPU

«TPV

*Totsl # Structures (TNS)

False Positives (FP)

False Negatives (FN)

FNA

FNB

Not Located (NL)

Ambiguous (AMB)

TP/TNS

FP/TNS

Analysis 1 Analysis 2

*Thc values for these items will be the same for both analvscs.
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Test Report Form (continued)

1) List details of suspected reasons for false positives. For each analyst describe reasons for FP1.FP2, FP3,
etc. Note - it may not be possible to determine the reason for false positives for some structures.

2) List details of suspected reasons for false negatives (type A and type B). For each analyst describe
reasons for FNA1, FNA2, etc.; FNB1, FNB2, etc. Note - it may not be possible to determine the reasons for
false negatives for some structures.
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X2. EXAMPLES OF COMPARISONS OF TEM ANALYSIS FORMS

[Note: The TEM analysis forms shown in the examples arc abbreviated arid do not contain analysis
information. The AHERA counting rales (1987) were used for all analyses.]

Analyst 1 Analyst 2

/_,

3i

i> •
j

1.3

0.7

1.0

"-•>

E

4=

1

0.1

0.1

0.1

Sketch

/

-^

—

e
£
a
2

1

TPM1

TPM2

TPM3

M

£

'i
35

*

1

1

1

o

Chr

Chr

Chr

a
i

1.3

1.0

0.7

a.
i

0,1

0.1

0.1

-Sketch
5
I
•c

TPM1

TPM3

TPM2

Chr

Cfir

Chr

Fig. XZ.1 Example of nutcbing structures on two TEM analysis forms (refer to item 4.3 of the procedure).
Three structures on a grid square were found by both analysts. The relative order of the last two structures is
different on the two TEM analysis forms; this may be due to the nature of the traverses by the analysts, —
Matching structures are indicated by TPM(number)_
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Analyst 1 Analyst 2
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1.3

0.7

1.0
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t
3
£

0.1

0.1

0.1

. 0.1

Sketch
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•=-

--

^

V
er
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n

TPM1

TPM2

TPM3

FP1

# 
St
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es

1

1

1

1

Q

Chr

Chr

Chr

Chr

t
3,

1.3

1.0

0.7

<£*»

«^^

0.1

0.1

0.1

Sketch

/

'—

^~

|

$

TPM1

TPM3

TPM2

# 
St

ru
ct

ur
es

1

1

1

Q

Chr

Chr

Chr

Fig. X22 Example of dctenrnnrng the status of an unmatched structure from TEM analysis forms (refer to
item 4.4 of the procedure). Three of the structures match in the two analyses. The last structure of analyst 1
is unmatched but can be seen from tbe TEM analysis form to be a duplicate of tho second structure obtained
by the same analyst (the two structures have the same identification, dimensions, origitatkm and a similar ._
nearby particle). The duplicate structure is therefore assigned an FP1.
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Analyst 1 Analyst 2

Le
ng

th
 (

pm
)

0.6

?

I

0.1

Sketch

^

V
er

in
ca

llo
n

TPU1
# 

S
tru

ct
ur

es
1

g

Chr 0.6

3

0.1

Sketch

o

FNA1

2
to

Chr

Fig. X2.3 Example of determining the status of unmatched structures from TEM analysis forms (refer to
item 4.4 of the procedure). Both analysts lave found the same particle as indicated by the dimensions,
identification and orientation of the structure. However, analyst 2 has reported that the particle is not a
structure (the cause of this oversight is not known). Analyst 1 is assigned a TPU1 and analyst 2 an FNA1.
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Anafyst 1 Analyst 2

E
a- Sketch

I c>

*

Sketch

tm
ct 2

0.4 0.1 FP1 Chr 0.4 0.1 TN1 Chr

Fig. X2.4 Example of determining the status of unmatched structures from TEM analysis forms (refer to
item 4.4 of the procedure). Both analyst* have found the same particle as indicated by the dimensions,
identification and orientation of the particle on both TEM analysis forms. However, analyst 1 has reported
that the particle is a structure (the cause of this oversight is not known). Analyst 1 is assigned an FPl and
analyst 2 a TNI.
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Analyst 1 Analyst 2

*

0.6

Sketch

TPM1

FNA1

Cnr

t
a

0.6

0.1

0.1

Sketch

*
F1

F2

TPM1

TPU1

S

Chr

Chr

Fig. X2.S Example of determining the status of unmatched structures from TEM analysis forms (refer to
item 4.4.1 of the procedure). Both analysts have found the same asbestos-containing particle as indicated by
the dimensions, identification, and orientation of the particle. However, analyst 1 has reported one countable
structure and analyst 2 has reported two countable structures. Under the AHERA counting rules, analyst 2 is
correct. The structure reported by analyst 1 is assigned both a TPM1 and an FNA1. The two structures
reported by analyst 2 are assigned a TPMl and a TPU1, respectively.
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Analyst! Analyst 2
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0.1

0.1

0.1
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1
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TPM1
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FP3
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e
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1

1

1

o

Chr

Chr

Chr

Chr

Fig. "X2.6 Example of determining the status of unmatched structures from TEM analysis forms (refer to
item 4.4.1 of the procedure). Both analysts have found the same asbestos-containjng^artjclc as indicated by
the dimensions, identification, and orientation of the particle. However, analyst 1 has reported one structure
and analyst 2 has reported four structures. Under the AHERA counting rules, analyst 1 is correct The
structure reported by analyst 1 is assigned a TPM1. The first structure reported by analyst 2 is labelled
TPM1 and the remaining three reported structures are labelled FPI-FP3:

c
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Analyst 1 Analyst 2
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Fig. X2.7 Example of unmatched structures that must be examined by TEM (refer tffitcm 4.5 of the
procedure), a) Both analysis have likely found the same asbestos-containing particle as indicated by the
identification and orientation of the fiber and by the presence of a similar particle nearby. However, the
dimensions reported by the analysts differ and analyst 1 has reported zero structures and analyst 2 has
reported one structure. The verifying analyst should determine the correct length of the fiber and determine if
it qualifies as a structure, b) One possible outcome is that the verifying analyst finds that analyst 2 is correct.
Analyst 2 is assignedaTPUl and analyst 1 anFNAl. c) A second possible outcome is ihat the verifying
analyst finds that analyst 2 is correct. Analyst 1 is assigned a TNI and analyst 2 an FP1.
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r
Analyst 1 Analyst 2

a
Sketch 3>

.5 Sketch

0) W

1.3 0.1 ITPM1 Chr 1.3 0.1 TPM1 Chr

0.6 0.1 Chr 1.0 0.1 TPM2 Chr

1,0 0.1 TPM2 Chr

Fig. X2.8 Example of unmatched structures that must be examined by TEM (refer to item 4.5 of the
procedure), a) Analyst 1 has reported one structure that analyst 2 has not reported. The verifying analyst
should attempt to find the particle and determine if it qualifies ts a structure, b) One possible outcome is that
the verifying analyst finds that analyst 1 is correct. Analyst I is assigned a TPU1 and analyst 2 is assigned an
FNB1. c) Another possible outcome is that the reported structure is not located. Analyst 1 is assigned an
NL. Other possibilities (not illustrated) ore that analyst 1 is incorrect (the particle is then labelled FP) or that
the structure is too contaminated for characterization (the particle is then labelled AMB).
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Analyst 1 Analyst 2
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Fig. X2.8 (capiion on previous page).
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Fig. X2.9 Example of unmatched strucoires that must be examined by TEM (refer to item 4.5 of die
procedure), a) Both analysts have likely found the same particle as indicated by the identification and
orientation of the fibers. However, analyst 1 has recorded all fibers as touching (or intersecting) and has
therefore counted the fiber arrangement as one structure under the AHERA method. .Analyst 2 has reported
four structures. The verifying analyst should find and examine the arrangement in the TEM to dclcmuncif
the fiber labelled as F4 by analyst 2 is touching or intersecting the fiber labelled as F3. b) One possible
outcome is that the verifying analyst finds that analyst 1 is correct Analyst 1 is then assigned a TPM1 and
analyst 2 is assigned a TPM1 and three FPs. Other possibilities (not illustrated) are that analyst 2 is correct
(tiie structures reported by analyst 2 are then assigned a TpM and 3 TPUs and the structure reported by
analyst I is assigned a TPM) or that the particle is too contaminated for identification (the structure reported
by analyst 1 is then assigned a TPM and those reported by analyst 2 are assigned a TPM and three AMBs).
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Fig. X2.9 (caption on previous page)
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X3. SUMMARY .OF THE PROCEDURE FOR COMPARISON OF TWO TEM ANALYSIS FORMS

Overall Goal: To label all of the reported structures on both
count sheets as either TPM. TPU. FP, ML or AMB and to

label missed structures as either FNA or FNB.

Compar* the two count forms.
Find those structures that match between

the two count forms; label matched
structures with TPM^umber)'(4.3)". An

example is given in Fig. X2.1.

Determine if the status of any of the
unmatched structures can be

unambiguously determined by looking at
the count sheets (4.4). Examples are

given in Figs. X2.2-X2.6.

Put the grid in the TEM to resolve the
status of any remaining unlabeiled

structures (4.5). Examples of cases that
must be examined by TEM are given in

Figs. X2.7 - X2.9. A flowchart for this part
of the procedure is given in Fig. X3.2.

Fij. X3.1 Summary of the overall procedure for comparison of TEM analysis forms by the verifying analyst
•Numbers in parentheses in each block refer to the item number in the procedure.
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Examine the grid square in the TEM.
For each reported structure do the

following procedure until all structures
are labelled (4.5)".

Note: If a new structure Is identified by the verifying analyst, the
structure should be drown On a new count form and labelled

TPV(numb«r)'. A label of either -FNA(numfa6r)' or 'FNB^umbery
should be put on the two analysts' count Forms at the appropriate

location (4.6).

Is the reputed
structure countable

(4.5.3)7

Istho
structure a eupfcale

of a matched slructur* on
the came count
fom (45,4)7

Can the
reported structure be

located (4.S.1)?
s

^ F

Ubel the reported
structure 'NL1 (4.5.1).

Label the reported
structure 'AMB'

(4.5.2).

i r

Label the reported
structure

•FP(number)' (4.5.3).

Optional: If the other analyst sketched
the particle and correctly reported It as

noncountable, label that analysts
sketch TN(number)' (4.5.3).

Label the sketch
'FP(number)1 (4.5.4)

Label th« reported structure
TPU(number)' (4.5.5).

Switch to the other
analysts count form.

\

r

Label the sketch
'FNAfnumber)'

(4.5.7).

Old
the other anafyst

record a sketch of tha
structure
(4.3.6)7

Note: the discrepancy due to
counting rule misinterpretation
discussed in item 4.4.1 of the

procedure Is not covered in the
now chart.

Put an *FNB(number)' e>o.the
count sheet at the approximate
location ft should have been

found (4.5.6).

Fig. X3.2 Flowchart for examination of a. structure ia the TEM. The flowchart is an expansion of the last
block in Fig. X3.1. *Numbcrs in parentheses in each block refer to the item number in the procedure.
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ATTACHMENT 4

Statistical Comparison of Two Poisson Rates y~

1.0 INTRODUCTION

An important part of the Quality Control plan for this project is the repreparation and reanalysis of a number of
TEM grids for quantification of asbestos fiber concentrations in air and dust. Because of random variation, it is
not expected that results from repreparations samples should be identical. This attachment presents the
statistical method for comparing two measurements and determining whether they are statistically different or
not.

2.0 STATISTICAL METHOD

This method is taken from "Applied Life Data Analysis" (Nelson 1982). Input values required for the test are as
follows:

N1 = Fiber count in first evaluation
51 = Sensitivity of first evaluation
N2 = Fiber count in second evaluation
52 = Sensitivity of second evaluation

The test is based on the confidence interval around the ratio of the two observed Poisson rates:

Rate1=N1-S1
Rate 2 = N2 • S2
Ratio = Rate 1 / Rate 2

Lower Bound = [ — Y——}/F ; 2 • N2 + 2, 2 • Ni

where y is the confidence interval (e.g., 0.95) and F[6; df1, df2] is the 1005th percentile of the F distribution with
df1 degrees of freedom in the numerator and df2 degrees of freedom in the denominator.

If the lower bound of the ratio is > 1, then it concluded that rate 1 is greater than rate 2 at the 100(1-v)%
significance level. If the upper bound of the ratio is < 1, then it concluded that rate 1 is less than rate 2 at the

•100(1-Y)% significance level. Otherwise, it is concluded that rate 1 and rate 2 are not different from each other
at the 100(1-y)% significance level.

Example:

N1 = 4 structures
51 = 0.0001 (cc)-1

Rate 1 = 4 - 0.0001 = 0.0004 s/cc

N2 = 6 structures
52 = 0.001 (cc)'1

Rate 2 = 6- 0.001 = 0.006 s/cc

Y = 0.95

LB-000029b v7.doc



1 + 0.95
2

1 + 0.95

;2-6 + 2,2-4 =0.014Lower Bound = '

„ , f0.0001 Y4 + HUpper Bound = I
™ I, 0.001 A 6 )

In this example, because the upper bound of the ratio is < 1, it is concluded that Rate 1 (0.0004 s/cc) is
less than Rate 2 (0.006 s/cc) at the 95% significance level.

3.0 REFERENCES

Nelson W. 1982. Applied Life Data Analysis. John Wiley & Sons, New York, pp 438-446.
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ATTACHMENT 5

NVLAP Airborne Asbestos Proficiency Test 98-2: ^-~
Grid Orientation f
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f NVLAP AIRBORNE ASBESTOS PROFICIENCY TEST 98-2

J
Instructions for Form 1

The following procedure is designed to ensure that all laboratories count the grid squares in the same
orientation and scan direction to allow for verified analyses which will be performed in the next round of
proficiency testing. .

1. Put a grid into the TEM. Find a particle at the magnification typically used for asbestos analysis.
Move the particle using one stage translation and record the direction of movement of the particle
on Form J. Move the particle using the other stage translation knob and record the direction of
movement. Recording the two directions of movement should roughly form a cross. The cross
represents the translation directions of your microscope at the magnification used for asbestos
analysis. Draw the letter "F" onto the cross so the sides of the letter are parallel to the
translation directions and the letter is upright and is not inverted. See the example on Form 1.

2. Decrease the magnification and locate the letter "F" on the finder grid. Increase the magnification
of the TEM to that typically used for asbestos analysis by your lab, keeping the letter "F" in the
field of view. Compare the orientation of the "F" to the cross drawn in step 1. If the letter "F' is
not oriented as shown in your sketch, remove the specimen holder and rotate or invert the grid as
necessary to correctly align the grid. This may require several iterations.

When the correct orientation is found, record the grid's position in the specimen holder as shown
in the example of the second part of Form 1. Indicate in your drawing where the straight side and
the notched portion of the grid are located. All grids analyzed in this proficiency test should be
oriented in the same manner (always check that the letter "F' is in the correct orientation and that
the X-Y translation directions allow translation roughly, parallel to the grid bars).

The starting point of the traverse for structure counting must correspond to the upper left corner
on the grid square. The "X" marks the starting corner of the traverse (your grid square may be at
an angle to that shown in the example):

Upper left
comer

Lower left
comer

Direction of traverse
(arrow)

The initial direction of traverse must be from the upper left corner to the lower left comer of the grid
square. If correctly oriented, the edge of the grid bar will remain in the field of view during the
entire initial traverse (some allowance must be made for curvature or irregularly shaped grid bars.) If
the grid is not oriented properly, go back to step 2.

u



NVLAP AIRBORNE ASBESTOS PROFICIENCY TEST 98-2

NVLAP Lab Code:
Form 1. Grid Orientation

1. Sketch the orientation of the X-Y translation directions of the electron microscope as projected onto
the electron microscope stage. Record die letter "F" as shown in the example below:

EXAMPLE:

2. Sketch below the orientation of the grid relative to the sample holder as shown in the example below:

EXAMPLE:

o



ATTACHMENTS

Grid Opening Template for Sketching the Relative Position of Observed Structu res

LB-000029bv7.doc



Page.

STRUCTURE LOCATIONS WITHIN GRID OPENING
"*NOTE: Sketches only need to be completed for intertab analyses and repreps associated with interlabs

of

Lab Name:

Index ID:

Lab QC Type (circle one):

Grid:

Lab Job Number:

Lab Sample ID:

Reprep for interlab Interlab

Grid Opening:

o

upper

left

comer

O

Comments:



Request for Modification
to

Laboratory Activities
LB-000066c

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (COM). Data Manager distributes approved forms as follows:

All Labs Applicable forms - copies to: EPA, Volpe, COM, All project labs
Individual Labs Applicable forms - copies to: EPA, Volpe, COM, Initiating Lab

Method (circle one/those applicable):
EPA/600/R-93/116

TEM-AHERA

Other:
ASTM D5755

[TEM-ISO 103121 PCM-NIOSH 7400 NIOSH 9002
EPA/540/2-90/0053 SRC-LIBBY-03

Requester: W. Brattin Title: Technical Consultant
Company: Syracuse Research Corporation Date: 09/11/2007

Description of Modification:
This temporary modification applies to all investigative samples (as defined by the most recent version of LB-000053)
evaluated at the Libby Superfund site. Based on this temporary modification, all analytical laboratories shall: 1) begin
to utilize the structure comment field to further characterize particles with regard to the levels (presence/absence) of
the sodium and potassium peaks observed in the EDS spectrum: 2) record on the data sheets all NAM particles that
are "close calls" (defined in attachment 1): 3) increase the freouencv that EDS spectra are saved for "LA" and "close
call" structures: 4) increase the frequency that photographic images of particle morphology are recorded for "LA" and
"close call" structures, and 5) utilize the comment field to record mineral type of each recorded particle, including LA,
OA, C and "close call" NAM particles.

\ Reason for Modification:
Studies of asbestos from the mine in Libbv indicate that the asbestos spans several different mineraloqical classes,
including winchite and richterite (these are the primary forms) as well as tremolite and possibly actinolite (these are
minor forms) (Meeker et al. 2003). Consequently, all analytical laboratories supporting the Libbv project are currently
directed to classify as "LA" any particle in an investigative sample that a) meets morphological requirements (e.g..
length £ 0.5 um. aspect ratio s 3:1V b) has an SAED diffraction pattern that is consistent with amphibole. and c) has
an EDS spectrum that is consistent with the range of mineral forms observed in the mine in Libbv (USEPA 2005). To
date, this method for designating "LA" to a particle has worked well for samples collected at the Libbv Site. However,
a recent oroiect that included collection of air samples from locations outside of Libbv highlighted a potential limitation
of this approach. That is, tremolite and actinolite are included in the "LA" suite and are found in Libbv. but these types
of fibers may also occur as the result of releases from sources that are not related to the mine in Libbv (e.g..
commercial products or natural sources). Also, some other minerals (e.g.. pyroxenes) are sometimes difficult to
distinguish from actinolite and tremolite (Bern et al. 2002). Because mineralogical data may or may not inform our
understanding of the toxicitv of LA. delineating amongst these mineral types is desirable at this stage of data
collection. Therefore, the primary focus of this temporary modification is to collect more detailed data on the
frequency of occurrence of sodium and potassium-containing particles both for samples from Libbv and for samples
from other locations,

Potential Implications of this Modification:
This temporary modification does not change any current procedures other than to reguire more detailed recording of
data on particles observed under TEM. These additional requirements are not associated with a significant increase
in time or cost of analysis. Hence, there are no negative implications of the modification.
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ATTACHMENT 1

1. Continue to classify structures as LA, OA, or C in accord with current procedures.

2. For all NAM particles that were "close calls" (i.e., they required careful assessment to determine they were not LA
or OA), record the NAM particle on the bench sheet. Be sure to place a zero in the "total" column to ensure the
particle is not counted as an asbestos fiber. NAM particles such as vermiculite, biotite, hydrobiotite, gypsum, titanium
and other minerals that are clearly not amphibole should not be recorded.

3. For all particles that are recorded (including NAMs), use the structure comment field to record one of the following
comments:

Code
NaK
NaX
XK
XX

Meaning
Na and K are both clearly present
Only Na is clearly present
Only K is clearly present
Na and K are not clearly present

4. For all particles that are recorded, whenever possible, use the structure comment field to identify a probable
mineral classification. Use the designation "WRTA" (winchite/richterite/tremolite/actinolite) to indicate a particle that is
consistent in morphology and chemical composition with a particle that is likely to have originated from the vermiculite
mine in Libby. This will include most NaK particles and may include some NaX and some XK particles. It is unlikely
that this will include any XX particles. For all other particles, use the following codes:

AC - actinolite
TR - tremolite
AT - actinolite/tremolite (too close to call)
AM - amosite
AN - anthophyllite
CR - crocidolite
PY - pyroxene
UN - Unknown

5. Increase the frequency that EDS spectra are recorded (saved). For each sample, record the EDS for each LA and
each "close call" particle, up to a maximum of 5 LA and 5 "close call" particles per sample. To the extent practical,
collect the EDS spectrum for a sufficient length of time that key peaks (e.g., sodium, potassium, aluminum), if present,
can be clearly distinguished from background. Be sure that each EDS spectrum that is recorded can be linked to a
specific particle in the EDD.

6. Increase the frequency that photomicrographic images of particle morphology are collected. For each particle for
which an EDS spectrum is collected (up to 5 LA and 5 "close call" NAM, as discussed above), also record a
photomicrograph of the same structures. Use the structure-specific comment field to record the photo identification
number of each structure that is photographed. Convert all photographs to high quality electronic images (e.g., by
scanning), and transmit the photos to COM for evaluation.

7. Figure 1 provides a flow chart that summarizes the process implemented by this temporary modification.

<J
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FIGURE 1
FLOW CHART SUMMARIZING THIS TEMPORARY MODIFICATION r

Step 1: Morphology
Particle satisfies morphological

requirements for investigative samples
(L £0.5 urn, AR*3:1)

i
Step 2: Crystallography

SAED pattern is consistent with
amnhihnlp

Step 3: Chemistry
Measure EDS and classify as

LA, OA, C or NAM

Assignment is LA, OA, or C Assignment is NAM

Close call

7
Not a dose call

Record on bench sheet and EDO;
Record EDS and micrograph for 5 LA and 5 NAM;

Record Na and K levels (presence/absence) in
comment field; Identify mineral type in comment field

Enter "NaK" in the comment
field if both Na and K are

clearly present

Do not record

Enter "NaX" if only Na is
clearly present

Enter "XK" if only K is
clearly present

Enter "XX" rf neither Na nor K
are dearly present
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Request for Modification

to
Laboratory Activities

LB-000085

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval.
File approved copy with Data Manager (COM). Data Manager distributes approved forms as follows:

All Labs Applicable forms - copies to: EPA, Volpe, COM, All project labs
Individual Labs Applicable forms - copies to: EPA, Volpe, COM, Initiating Lab

TEM-AHERAl fTEM-ISO 10312] PCM-NIOSH 7400 NIOSH 9002
ASTM D5755| |EPA/540/2-90/005a| SRC-LIBBY-03

Method (circle one/those applicable):
EPA/600/R-93/116
Other: All TEM and SEM Methods supporting Libbv site investigative or Libbv Action Plan (LAP)

sample analysis

Requester: Mary Goldade Title: Senior Environmental Scientist/Chemist
Company: Environmental Protection Agency, Region 8 Date: April 2. 2008

Description of Modification:
Laboratories conducting transmission electron microscopy (TEM) or scanning electron microscopy (SEM) analysis in
support of either the Libbv Site (all operable units, including Troy) or Libbv Action Plan shall perform analysis of a
reference standard to calibrate the energy dispersive x-ray spectrometrv (EDS) analysis. The reference standard, a
glass material referred as BIR-1G. was created by the USGS. It is recommended for use for Libbv Amphibole
analysis because it contains sodium (Na) and potassium (K) at known levels. Na and K are important elements used
in Libbv Amphibole identification by EDS. The BIR-1G standard was freezer-milled by EMSL to create particles for
EM analysis. While generation of thin sections of the BIR-1G using a microtome was not feasible due to the expense,
analysis of the BIR-1G in particulate form is useful in standardizing the elemental measurements of the EDS and
understanding the inherent variability in the EDS measurements.

The BIR-1G shall be tested daily (on days that the TEM scope is used for analysis of Libbv samples) and must meet
acceptance criteria prior to analysis of any field samples. Laboratories shall record the calibration information in
accord with Attachment 1. As seen, not only does Attachment 1 provides the details for populating the electronic disk
deliverable (EDO) used in recording the calibration information, but Attachment 1 also describes the process for
generating acceptance criteria for the BIR-1G standard for each individual instrument.

Reason for Modification:
The modification provides for a standardized process for performing and recording calibration standards for EDS
during Libbv Amphibole analysis.

Potential Implications of this Modification: There are no negative implications to this modification. Positive impacts
include a standardized process for: (1) daily calibration of a standard for the EDS used in Libbv Amphibole
identification: (2) reporting results of BIR-1G measurements: and (3) generating acceptance criteria for the BIR-1G
standard over time.

Laboratory Applicability (circle one): \̂li] Individual(s)

This laboratory modification is (circle one): JNEV^ APPENDS to SUPERCEDES !
I

Duration of Modification (circle one): I
Temporary Date(s): I

Analytical Batch ID: i
Temporary Modification Forms - Attach legible copies of approved form w/ all associated raw data packages !

[Permanent (Complete Proposed Modification Section) Effective Date: April 30. 2008
Permanent Modification Forms - Maintain legible copies of approved form in a binder that can be accessed by analysts.

Lab Modification Form Revision 10(9-11-07)



Data Quality Indicator (circle one) - Please reference definitions on reverse side for direction on selecting data quality indicators:

Not Applicable Reject Low Bias Estimate High Bias |No Blasj

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of Method
when applicable): f

Technical Review: N/A Date:
(Laboratory Manager or designate)

Project Review and Approval: Date:
(Volpe: Project Technical Lead or designate)

Approved By: Date:
(USEPA: Project Chemist or designate)

DATA QUALITY INDICATOR DEFINITIONS

Reject - Samples associated with this modification form are not useable. The conditions outlined in the modification
form adversely effect the associated sample to such a degree that the data are not reliable.

Low Bias - Samples associated with this modification form are useable, but results are likely to be biased low. The
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated low.

Estimate - Samples associated with this modification form are useable, but results should be considered
approximations. The conditions outlined in the modification form suggest that associated sample data are reliable, but
estimates.

High Bias - Samples associated with this modification form are useable, but results are likely to be biased high. The
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated high.

No Bias - Samples associated with this modification form are useable as reported. The conditions outlined in the/ *
modification form suggest that associated sample data are reliable as reported. ^

V.

Lab Modification Form Revision 10 (9-11-07)
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LB-000085

ATTACHMENT 1

Analyzing the BIR-1G Standard

• The BIR-1G standard shall be tested daily (on days that either the SEM or TEM microscope is used for analysis of
Libby samples), prior to analyzing any field samples. Analyze for the compounds Na2O, MgO, AlaOs, SiO2, K2O, CaO,
TiO2, MnO, and FeO. It is suggested that the reference publication for BIR-1G be reviewed. It is available in Volume
2 of the Analytical Guidance Documents, Tab 35, provided by COM.

• Set up TEM instrument and orient for typical Libby field samples.
• Record the TEM instrument details in the BIR-1G Electronic Data Deliverable (EDD) spreadsheet (see most recent

version of Excel file "BIR-1G EDD.xls"). Note: Use one spreadsheet per TEM instrument.
• For each daily BIR-1G evaluation, select one particle and record the measured weight % for each compound as oxide

weight % in the BIR-1G EDD. Note: When recording oxide weight %, enter results as a percentage not fractions (i.e.,
for 30%, enter 30 not 0.3).

• When selecting particles for analysis:
o Choose particles in the middle of the grid opening and in the center of the grid.
o Particles should not be in close proximity to the grid bar or neighboring particles.
o Randomly select particles within different grid openings for each analysis.

• For selected particles, focus the beam on the thin edge, not the center of the particle.
• Continue analysis until a maximum peak height count of at least 1,000 is achieved for silicon (Si). This total Si count

should be sufficient to achieve optimum instrument testing conditions. It is recognized that this total Si count may not
be equivalent to typical analytical conditions for field samples.

• On a monthly basis, the EDD for each TEM instrument should be provided to EPA (or designated contractors).

Acceptance Criteria

• Acceptance criteria will be TEM instrument- and element-specific and will be derived from measured results.
o Results that are within ± 1 standard deviation of the nominal will be ranked as acceptable.
o Results that are outside ± 1 standard deviation but within ± 2 standard deviations of the nominal will be ranked

as within the warning level.
o Results that are outside ± 2 standard deviations of the nominal will be ranked as a failure.

• The potential bias of measured results will be assessed based on a frequency evaluation of results above and below the
nominal.

• As needed, EPA will re-evaluate and revise the acceptance criteria to optimize program goals.

Corrective Action

In the event that analysis results of the BIR-1G fall outside of the acceptance criteria, there should be a structured, progressive
response. First, confirm that the detector/x-ray system has satisfied the acceptance criteria in the past. Next, confirm that the
settings for the x-ray analysis software are correct (e.g. bias, scale). Finally, de-ice the LN2 dewar (unless it is a dry system) and
carefully clean the window.

If these actions fail to rectify the problem, it will probably be necessary to send the detector/x-ray out to be serviced. The actions
taken by the servicing company may include such things as baking the detector, renewing the vacuum in the dewar, checking the
pre-amp or actual x-ray system for hardware defects, or replacing the crystal and/or FET (field effect transistor). In most
instances the fault will not lie in the window unless the integrity of the window is compromised.

Upon the return and re-installation of the detector, re-run the BIR-IG standard lo confirm thai corrective action measures have
resolved analysis issues.

Lab Modification Form Revision 10 (9-11 -07)
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